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CHAPTER I 
 
 
INTRODUCTION 
 The 2009 National Research Council (NRC) report, Transforming Agricultural 
Education for a Changing World, recently cited an increasing problem for departments of 
agricultural economics in higher education – a steady decline in undergraduate enrollment 
(NRC).  Additionally, the NRC indicated increased competition from business schools for 
undergraduate enrollment at land-grant institutions.  Typically, agricultural economics 
departments have relied on curricula focused on applied economics with an emphasis on 
empirical methods and risk management (NRC, 2009).   Therefore, agricultural economic 
departments need to find a unique niche to attract students to major in agricultural 
economics. 
 One strategy for recruiting students has involved partnering with secondary schools.  
“Over the years, a number of highly successful K-12 programs have provided students and 
teachers with firsthand knowledge of the broader educational and career opportunities in the 
agricultural sciences” (NRC, 2009, p. 78).  By assisting secondary education with curriculum 
development, colleges and universities have provided teachers with innovative curriculum 
and teaching materials.  This, in turn, has fostered engaged learners and helped to reinforce 
the concept of life-long learning (NRC, 2009).  Additionally, the curriculum provides 
students with a preview of what a career in a particular field will entail. 
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Currently, a lack of agricultural economics curriculum is taught in Oklahoma 
secondary agricultural education programs.  A recent study by Robinson, Krysher, 
Haynes, and Edwards (in press) analyzed the amount of agricultural education student 
teachers’ time was devoted to instruction by curriculum area.  During the course of four 
academic semesters, student teachers spent the least amount of time (zero to two hours 
weekly) preparing curriculum and teaching agribusiness and marketing (Robinson, 
Krysher, Haynes, & Edwards, in press).  Therefore, it is important for faculty in 
agricultural economics to partner with high schools to develop curriculum for agricultural 
education programs to increase students’ awareness about agricultural economics.   
 Developing curriculum for secondary education can be challenging.  Duncan, 
Ricketts, Peake, and Uesseler (2006) conducted a study surveying secondary agricultural 
education teachers in Georgia.  The study found agricultural education teachers need to 
integrate current advances in technology into the curriculum to engage students.  
Currently, high school students are classified as millennials or individuals who have been 
raised in a global environment and crave multi-media and pop culture stimulation 
(Hickam & Meixner, 2008).  This millennial generation has grown up playing games, 
especially digital games, and these games have changed the way current students learn 
(Green & McNeese, 2007). Therefore, to reach the millennial generation, curriculum 
should incorporate the concept of “edutainment” by using digital games that incorporate 
visuals and narratives while encouraging learning through critical and creative thinking 
(Okan, 2003).   
The study conducted by Duncan et al. (2006) also reiterated the need to develop 
curriculum to teach students to become critical and creative thinkers. A method to 
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facilitate this type of learning is by providing students with hand-on activities or 
experiences while encouraging critical and creative thinking (Kolb, 1981).  The use of 
games in conjunction with curriculum offers a way to engage students in the curriculum 
while also providing them real-world applications (Dixit, 2005).  
Statement of the Problem 
At Oklahoma State University, the Department of Agricultural Economics in the 
Division of Agricultural Sciences and Natural Resources has experienced a decline 
(17.9%) in undergraduate student enrollment from 2004 – 2009 (OSU Student Profile, 
2009).  Consequently, faculty members in the Department of Agricultural Economics at 
Oklahoma State University are searching for ways to increase undergraduate enrollment 
by developing agricultural economics curriculum and an interactive game to reinforce 
curriculum concepts for Oklahoma secondary agricultural education programs.   
Purpose of the Study 
The purpose of this study was to determine if the use of the Farm and Ranch Risk 
Management (FARRM) game and associated curriculum improved student awareness 
about the field of agricultural economics as well as increased the understanding about 
agricultural economics concepts (i.e., introduction to agricultural economics, resource 
use, marketing analysis tools, and financial statements) among selected Oklahoma 
secondary agricultural education students.  The study measured students’ awareness of 
agricultural economics by surveying students regarding prior exposure to agricultural 
economics curriculum, publications, media, and related career options.  
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The study also tested the knowledge of students regarding agricultural economics 
after completing six 45-minute class periods using the FARRM game and curriculum 
developed for this project.  Specifically, the study compared the knowledge retention of 
students using the FARRM game in conjunction with the agricultural economics lectures 
to students whose curriculum solely consisted of agricultural economics lectures.   
The need for the study materialized as a result of secondary agricultural education 
teachers requesting assistance with the preparation of agricultural economics curriculum 
and of the declining enrollment of undergraduates in agricultural economics.  The 
participating classes were selected by the agricultural education district program 
specialists from the Oklahoma Department of Career and Technology Education.  The six 
participating schools in the study represent all five agricultural education districts in 
Oklahoma.  All students in the study were enrolled in a high school agricultural education 
course, and therefore, were classified as freshmen (ninth grade), sophomores (tenth 
grade), juniors (eleventh grade), or seniors (twelfth grade).    
Research Questions 
The following research questions guided the study: 
1. What are the general characteristics of selected students enrolled in secondary 
agricultural education classes in Oklahoma during the 2009 – 2010 academic 
year? 
2. What level of awareness do selected Oklahoma secondary agricultural 
education students have about agricultural economics, including agricultural 
economics curriculum, publications, media, and related career options? 
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3. Do secondary agricultural education students who participated in the 
agricultural economics curriculum and the FARRM game show greater 
knowledge gain than the secondary agricultural education students who 
participated only in the agricultural economics curriculum? 
Null Hypotheses 
The following null hypotheses guided this study: 
Ho1:  No difference exists in the level of knowledge about the introduction 
agricultural economics between the two participant groups. 
Ho2:  No difference exists in the level of knowledge about resource use in 
agricultural economics between the two participant groups.  
Ho3:  No difference exists in the level of knowledge about the use of marketing 
tools part one in agricultural economics between the two participant groups. 
Ho4:  No difference exists in the level of knowledge about the use of marketing 
tools part two in agricultural economics between the two participant groups. 
Ho5:  No difference exists in the level of knowledge about the use of financial 
statements in agricultural economics between the two participant groups. 
Scope of the Study 
 The scope of this study was confined to students enrolled in selected secondary 
agricultural education programs in Oklahoma during the spring 2010 semester.  The 
selected secondary education programs were representative of the five Oklahoma 
secondary agricultural education program districts.  The total number of students tested 
was 77 with 46 treatment one participants and 31 treatment two participants.  
 6 
 
Basic Assumptions 
 The following assumptions were made during this study: 
1. The performance of the four instructors did not differ in treatment group one 
or treatment group two during the study. 
2. The lectures, handouts, and supplemental materials used during the 
agricultural economics curriculum unit did not differ in treatment group one 
or treatment group two during the study. 
3. The control and treatment group instructors did not discuss the experiment 
while it was in progress. 
4. Each student performed to the best of his or her ability on each pre-test and 
post-test. 
Limitations 
 The following limitations applied to this study: 
1. The instructors for the agricultural economics curriculum only had teaching 
experience in higher education, adult education, and extension settings.  
Therefore, instructors had no secondary agricultural education teaching 
experience.  This may have affected the way the material was presented to 
students. 
2. While the agricultural economics curriculum was presented during a series of six, 
45-minute class periods, the six class periods were not necessarily consecutive 
and varied by school.  Therefore, the time period for the presentation of the 
curriculum ranged from six consecutive days to two and a half weeks.   
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3. The number of students working together on the FARRM game may have varied.  
For example, some schools had enough computers so only two students were in 
each group, whereas other schools had up to three students in a group. 
Significance of the Study 
The results of this study will provide insight into the base level knowledge 
selected secondary agricultural education students have about agricultural economics. 
Additionally, the results of this study will help improve the development of secondary 
agricultural education curriculum.  Specifically, the study will explore the use of the 
FARRM game in conjunction with the agricultural economics curriculum to aid students 
in knowledge retention.  Moreover, the results of this study may potentially provide 
secondary agricultural education instructors with tools to teach agricultural economics 
effectively in the classroom.  Additionally, this study has the potential to increase student 
awareness of agricultural economics as a potential major in college.  While this particular 
study places emphasis on agricultural economics curriculum, the results from this study 
concerning the use of games in conjunction with course curriculum could be applicable to 
other disciplines and fields of study.   
Definitions 
Agriculture – The industry engaged in the production of animals and plants as a source of 
food and fiber, supplies, services, and distribution of agricultural products 
(Herren, 1991). 
Agribusiness – An industry engaged in the production operations of a farm, including the 
manufacturing and distribution of farm equipment and supplies and the 
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processing, storage, and distribution of farm commodities (Merriam-Webster, 
2010).   
Agricultural Economics – The study of allocation, distribution, and utilization of the 
resources used, along with the commodities produced by, farming (Brittanica, 
2010).  
Agricultural Education – Discipline focused on instruction in chemistry, botany, zoology, 
and mechanics as well as the practice of agriculture (Hillison, 1996). 
Edutainment – A hybrid game genre that relies heavily on visuals and game formats 
while fulfilling educational objectives (Okan, 2003). 
Experiential Learning – Education that occurs as a result of direct participation in the 
events of life and includes learning that comes about through reflection about 
hands-on, everyday experiences (Smith, 2003). 
Game Theory
  
 – The theory of independent choice where players make decisions in 
interactive situations by using strategies to produce outcomes (Zagare, 1984). 
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CHAPTER II 
 
 
LITERATURE REVIEW 
The purpose of this study was to determine if the use of the Farm and Ranch Risk 
Management (FARRM) game and associated curriculum improved student awareness 
about the field of agricultural economics as well as increased the understanding about 
agricultural economics concepts (i.e., introduction to agricultural economics, resource 
use, marketing analysis tools, and financial statements) among selected Oklahoma 
secondary agricultural education students.  The study measured students’ awareness of 
agricultural economics by surveying students regarding prior exposure to agricultural 
economics curriculum, publications, media, and related career options.  
The study also tested the knowledge of students regarding agricultural economics 
after completing six 45-minute class periods using the FARRM game and curriculum 
developed for this project.  Specifically, the study compared the knowledge retention of 
students using the FARRM game in conjunction with the agricultural economics lectures 
to students whose curriculum solely consisted of agricultural economics lectures.   
This chapter will discuss potential problems facing colleges of agriculture, 
agricultural education, curriculum integration, the role of agricultural economics in 
secondary agricultural education, experiential learning, millennials, and the use of games 
(edutainment) as an addition to curriculum. 
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Problems Facing Colleges of Agriculture 
The Morrill Act of 1862 created land-grant institutions in each state.  The 
intention of the Morrill Act was to create universities focused on research, teaching, and 
extension or outreach in the sciences of agriculture and mechanics (Herren & Edwards, 
2002).  Today, many agricultural colleges are struggling as the number of students 
enrolling in agriculture has continually declined throughout the nation (Diament, 2005).  
Decreased enrollment in agriculture in higher education could be a result of a lack of 
awareness about agricultural majors and future career options (Fritz, Husmann, Rees, 
Stowell, & Powell, 2007).  Fritz, Husmann, Rees, Stowell, & Powell (2007) conducted a 
study gauging the awareness of Nebraska high school seniors about the College of 
Agricultural Sciences and Natural Resources (CASNR) at the Univeristy of Nebraska-
Lincoln.  The overall findings of the study showed a lack of awareness about the majors 
and options available in CASNR.  Therefore, the researchers strongly advocated the need 
to educate high school seniors as this group of students represent a large pool for 
potential college students (Fritz, Husmann, Rees, Stowell, & Powell, 2007).  An 
additional reason for the decline in enrollment in colleges of agriculture could be the lack 
of students with rural or farming backgrounds (NRC, 2009).  Therefore, students may not 
be familiar with agricultural issues, industries, or related careers.  
Because of the decline in enrollment, colleges of agriculture are in a fight for 
survival (Diament, 2005).  Therefore, educators need to find unique recruiting tools to 
help boost student enrollment.  To combat a decline in enrollment, many colleges of 
agriculture are expanding course offerings and redeveloping curriculum to meet the 
emerging needs of industries and, thus, attract more students (Diament, 2005).   
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 As mentioned in chapter one, departments of agricultural economics also are 
facing a decline in undergraduate student enrollment.  These departments face increased 
competition for students from business colleges as fewer students are entering colleges 
with rural or farming backgrounds (NRC, 2009).  Therefore, agricultural economics 
faculty members are searching for new ways to recruit undergraduate students.  One such 
way is to partner with secondary agricultural education programs to develop agricultural 
economics curriculum, contests, and activities (NRC, 2009). 
Agricultural Education 
In 1917, Congress passed the Smith-Hughes Vocational Education Act.  This act 
allotted federal funding for the establishment of secondary agricultural education 
programs.  Ten years after the passing of the Smith-Hughes Vocational Education Act, 
the majority of states had developed secondary agricultural education programs.  Groups 
to support students in the agricultural education classes soon began to form.  In 1928, the 
Future Farmers of America, now known as FFA, was formed (The National FFA 
Organization History, 2010).  The FFA bylaws state the organization will “function as an 
integral part of the organized instructional programs in agricultural education which 
prepare students for a wide range of career in agriculture, agribusiness, and other 
agriculture-related occupations” (The National FFA Organization Bylaws, 2010).  Faced 
with the challenge of decreasing membership numbers, the organization is searching for 
new ways to implement agriculture in the classroom curriculum to expand the nation’s 
view of traditional agriculture (The National FFA Organization History, 2010). 
One problem secondary agricultural educators face is the concept of students 
being “dumped” into agricultural education classes (Warnick, Thompson, & Gummer, 
 12 
 
2007).  Warnick, et al. (2007) defines the dumped student as students who are “placed” 
into the agricultural education classroom. These students typically have no interest or 
background in agriculture, and, thus, do not want to be there.  Typically, these students 
are placed in agricultural education because other classes are full, the student has 
difficulties learning, or the class is deemed to be easier than other classes (Warnick, et al., 
2007).  Therefore, agricultural educators have a difficult time motivating these students to 
participate in class activities (Warnick, et al., 2007).  The implementation of a game to 
illustrate curriculum concepts and engage students in the learning process might be the 
answer to this problem. 
A method for incorporating agriculture into the classroom is to design and teach 
interdisciplinary curriculum.  Agricultural education provides multiple opportunities for 
secondary agricultural education teachers to teach across the curriculum (Robinson, 
Krysher, Haynes, & Edwards, in press).  A study by Foster, Bell, and Erskine (1995) 
reported the importance, as ranked by agricultural education instructors, principals, and 
superintendents, of integrating content through cross-curriculum instruction.  
Additionally, the study by Robinson, et al. (in press) recommended cross-curriculum 
integration to better equip early-career teachers with technical knowledge and skills. 
Curriculum Integration 
The concept of curriculum integration is not new to modern day educators.  John 
Dewey and Francis Parker established the idea of curriculum integration in the late 1890s 
and early 1900s (Hinde, 2005).  Specifically, Dewey pushed for curriculum development 
to be more applicable to the experiences of the students (Hinde, 2005).  Therefore, many 
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educators are meeting Dewey’s objective by teaching across the subjects or integrating 
the curriculum. 
Parker (2005) provides a clear definition of curriculum integration by defining it as 
a curriculum approach that purposefully draws together knowledge, perspectives, 
and methods of inquiry from more than one discipline to develop a more powerful 
understanding of a central idea, issue, person, or event.  The purpose is not to 
eliminate the individual disciplines but to use them in combination (Parker, 2005, 
pp. 452-453).   
Therefore, curriculum integration takes a holistic approach to education by teaching 
multiple disciplines in one curriculum unit (Parker, 2005). 
The Association for Career and Technical Education (ACTE) advocates the use of 
the curriculum integration in secondary schools.  In the 2006 ACTE report “Reinventing 
the American High School for the 21st Century,” the organization encouraged teachers to 
include lesson plans with real-world examples from a variety of disciplines.  The 
organization makes a strong case for the use of curriculum integration to bring deeper 
meaning and relevance to overall student instruction.  Furthermore, the report cites the 
success of integrated curriculum in meeting educational proficiencies and standards.   
Agricultural Economics in Secondary Agricultural Education 
In the FFA bylaws, agribusiness is a key instructional component for agricultural 
education (The National FFA Organization Bylaws, 2010).  A study conducted by Foster, 
Bell, and Erskine (1995) supports the inclusion of agribusiness and agricultural 
economics in secondary agricultural education programs.  Foster, Bell, and Erskine 
(1995) surveyed secondary agricultural education teachers, principals, and 
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superintendents to determine fields of study critical to the success of agricultural 
education programs.  The teachers, principals, and superintendents all identified 
agricultural economics as an area of high importance that must be included in the 
curriculum.   
While Foster, et al. demonstrated the need for inclusion of agricultural economics 
in the curricula, more recent studies have demonstrated the lack of agricultural economics 
and agribusiness being included in agricultural education curricula development.  A 
recent study by Robinson, Krysher, Haynes, and Edwards (in press) showed student 
teachers in agricultural education spend the least amount of their time teaching 
agribusiness and marketing, with less than 30 minutes per week dedicated to agribusiness 
and marketing.  Perhaps this is because of the difficulty associated with teaching this 
subject.  Specifically, instructors in higher education have cited agricultural economics as 
challenging to teach because the concepts are abstract (Koontz, Peel, Trapp, & Ward, 
1995).  Furthermore, agricultural economic concepts may be intangible to students who 
do not have experiences to help them make applications to the curriculum material 
(Koontz, et al., 1995). 
Theoretical Framework: Experiential Learning 
One way to make concepts tangible is through experiential learning.  Experiential 
learning is a process that helps to link the education, work, and experiences of a student 
to make concepts meaningful (Rhykerd, Tudor, Wiegand, Kingman, & Morrish, 2006).  
Therefore, experiential learning relies on an individual’s experiences to translate abstract 
ideas into concrete realities (Rhykerd, et al. 2006).   
 15 
 
John Dewey emphasized the importance of experiential learning (Kolb, 1984).  
Dewey advocated for a more complete learning process that occurs when students 
experience, examine, explain, and apply information (Svinicki & Dixon, 1987).  
Additionally, Dewey contended that an individual learned by a threefold process: 1) 
characterizing observations from an experience, 2) reflecting on those experiences, and 3) 
forming conceptualizations based on those reflections and the individual’s pre-existing 
knowledge (Roberts, 2006).  Dewey also emphasized the central role experience plays in 
the learning process (Kolb, Boyatzis & Mainemelis, 1999).  Dewey postulated each 
experience builds on past experiences (Roberts, 2006).  Therefore, each new experience 
presents an opportunity to gain additional knowledge. 
The theory of experiential learning was created based on the work of John Dewey, 
Jean Piaget, and Kurt Lewin.  This theory combines pragmatism (Dewey), social 
psychology (Lewin), and cognitive development (Piaget) to provide a unique perspective 
on learning and development (Kolb, 1984).  To demonstrate this theory, Kolb (1976) 
developed a model to describe how individuals learn.  The model was called the 
experiential learning model because it maintains that knowledge is created through an 
individual’s experience (Vince, 1998).  Furthermore, Kolb’s model defines learning as a 
continuous process based on four stages: concrete experience (CE), observations and 
reflections (RO), formation of abstract concepts and generalizations (AC), and testing 
implications of concepts in new situations (AE) (Kolb, 1981).  Figure II-1 outlines Kolb’s 
learning cycle. 
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Figure II-1. Model of the Experiential Learning Process (Kolb, 1984). 
 
The experiential learning cycle has four steps that are cyclical in nature.  In the 
first step, concrete experience, Kolb postulates that for an individual to learn the 
individual must have an immediate concrete experience.  A concrete experience (CE) is 
defined as an activity in which an individual is actively involved.  The next step, 
reflective observation (RO), involves the individual making observations and/or 
reflections about the activity.  The third step in the learning cycle, abstract 
conceptualization (AC), involves the formation of abstract concepts and 
conceptualizations.  This is the step where the individual creates hypotheses to test his or 
her thoughts about the previous activity.  This step involves making generalizations.  The 
final step, active experimentation (AE) tests the implications of the concepts in new 
situations.  Therefore, these tested hypotheses should serve as guidelines for creating new 
Concrete Experience 
(CE)
Reflective 
Observation (RO)
Abstract 
Conceptualization 
(AC)
Active 
Experimentation 
(AE)
 17 
 
experiences.  As the individual conducts the test in the last step, another concrete 
experience is made and the experiential learning cycle continues. 
An example of Kolb’s experiential learning cycle could be demonstrated using 
examples from this study.  For example, the student would have a concrete experience 
when beginning the agricultural economics curriculum and the FARRM game.  During 
this first step, the student is introduced to new concepts and materials.  For example, the 
student could have been introduced to the concept of a call option.  The second step, 
reflective observation, is demonstrated when the student begins to digest the information 
they have been presented about call options by reviewing the information and potentially 
asking questions.  Next, the student will organize the concepts about call options by 
thinking about the advantages and disadvantages of using a call option during the 
FARRM game.  This process constitutes abstract conceptualization.  Finally, based on the 
student’s hypotheses about call options, the student will decide whether or not to employ 
a call option during the FARRM game.  This constitutes the final step of active 
experimentation.  It is important to note, by employing a call option the student may 
increase or decrease their success in the FARRM game.  Based on this observation, the 
experiential learning cycle may begin again as the student uses this experience to 
continue throughout the game. 
Creating curriculum to help students learn efficiently and effectively is a 
challenging task for many teachers (Smith & Van Doren, 2004).  Teachers need to create 
curriculum to encourage students to employ higher order thinking skills by integrating 
experiential learning in the classroom (Doherty, 1998).  More specifically, it is critical to 
have experiential learning because it involves learning by doing and includes the 
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knowledge and skills acquired outside lecture situations through interactions with others, 
work scenarios, and other life experiences (Smith & Van Doren, 2004).  Hammer (2000) 
determined student learning significantly increased when students had an experiential 
learning experience in addition to traditional lecture presentation of course material.  
Reality-based activities, which focus on expanding student experiences through hands-on 
activities, prepare students to take what they have learned into a broader world (Smith & 
Van Doren, 2004).  Therefore, teachers must seek to incorporate a variety of activities 
into their curriculum to enlarge the student learning experience.  Thus, agricultural 
education instructors should consider new approaches to teaching agriculture to students 
by developing curriculum that incorporates different styles of learning and problem 
solving (Courts, 2008). 
The design of agricultural education is experiential in nature (Roberts, 2006) 
because it incorporates activities beyond the textbook such as supervised agricultural 
experiences (SAEs).  Therefore, development of agricultural education curricula should 
incorporate hands-on learning (Roberts, 2006).  Hands-on learning allows students to 
relate agricultural issues to themselves and their society (Poudel, Vincent, Anzalone, 
Huner, Wollard, Clement, DeRamus, & Blakewood, 2005).  Specifically, this type of 
learning allows the learner use the curriculum to make applications to experiences inside 
or outside of the classroom.  Furthermore, this type of learning provides students with a 
point of reference to help them formulate solutions to solve everyday problems (Poudel, 
et al, 2005).   
Research indicates instruction is more effective when it extends beyond the 
textbook and integrates curriculum concepts with real-life issues (Poudel, et al., 2005).  
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Students engaged in hands-on learning activities are able to recall more information than 
students who are exposed to demonstration only as a teaching method (Poudel, et al., 
2005).   A hands-on learning environment requires creative, integrated curriculum to 
motivate students to learn (Poudel, et al., 2005).  One such way to incorporated hands-on 
learning experiences in the classroom is to engage students in games.  In particular, 
agricultural curriculum has been enhanced by the use of simulations, games, and contests 
to provide participants’ with experiential-learning activities (Rhykerd, Tudor, Wiegand, 
Kingman, & Morrish, 2006).   
Implementing Games into the Curriculum 
“Game theory has become a part of the basic framework for economics” (Dixit, 
2005, p. 205).  Economics instructors often introduce economic applications by involving 
students in strategic games.  The introduction of game theory has been proven to be 
successful and productive in higher education and in secondary education as well (Dixit, 
2005).   
As early as 1921, Borel discussed the use of games in a classroom setting.  
Specifically, Borel defines a game as a “social situation in which the outcome depends on 
the chance and on the skill of the decision-makers involved in the situation” (Schmidt, 
2004, p.251).  Furthermore, Borel described the use of a parlor-type game to illustrate 
military and economic-type situations (Schmidt, 2004).  Borel advocated the use of 
games to illustrate concepts because of the dichotomy between the player’s knowledge 
and mathematical calculations (Schmidt, 2004). 
Although others may have proposed the use of games to illustrate concepts and 
strategies, the credit for the development of game theory is attributed to von Neumann 
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and Morgenstern in 1953.  Mathematicians by trade, the two researchers were interested 
in the probabilistic nature of social interaction (Leonard, 1995).   Therefore, the two men 
sought ways to engage individuals to study their strategic decision making skills.  
Specifically, von Neumann and Morgenstern used stories about the fictional character 
Sherlock Holmes to encourage students to expound mixed strategy equilibria (Dixit, 
2005).  Based on the successful work of von Neumann and Morgenstern, other 
researchers in a variety of fields began using games to reinforce concepts and ideas 
(Cooper, 2007).  
Game theory can be used in the classroom to engage students in the decision-
making process regarding a variety of interdisciplinary subjects including economics, 
business, politics, social interactions, and everyday life (Dixit, 2005).  It is widely 
appealing to students because game theory uses examples and classroom games to engage 
students in the curriculum (Sorenson, 2002).  More recently, game theory has been 
incorporated into online, interactive games created to reinforce key concepts in the 
curriculum (Lange & Baylor, 2007).  In the age of social media and consistent interaction 
with others through the Internet, the current generation of students is ready to actively 
engage in class activities involving computerized games that support concepts presented 
in the curriculum (Lange & Baylor, 2007.)  Additionally, the “imaginative use of 
gameplaying, movies, literature, and such other illustrations makes game theory much 
more fun to teach” (Dixit, 2005, p. 218). 
Advantages to Using Games in Conjunction with Core Curriculum 
Adding a game to reinforce the curriculum can offer distinct advantages including 
engaging and motivating students in the learning process, simulating real-world 
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situations, fostering higher order thinking, reinforcing curriculum concepts, and reducing 
the stress level of students by offering a fun alternative to learning (Dixit, 2005; Sardone 
& Devlin-Scherer, 2010; Leigh, 2003/2004).  Dixit (2005) stated, “Playing a few well-
designed games in class and watching others play them brings to life the concepts 
presented in the curriculum” (Dixit, 2005, p. 206).  The use of games in conjunction with 
curriculum offers unique ways to promote higher thinking in the classroom (Leigh, 
2003/2004).  Games can be used to help students acquire knowledge, connect knowledge 
to previously learned information, and construct meaning by incorporating information 
into their own schema (McDonald & Hannafin, 2003).  Moreover, games have the ability 
to get students to think, care, and react to real-world situations, and thus, prepare students 
to think critically and innovatively (Sardone & Devlin-Scherer, 2010).  Adding games to 
the curriculum engages students’ emotions, keeps stress levels low, reinforces the 
concepts of teamwork, and keeps learning enjoyable (Leigh, 2003/2004).  Games can be 
used effectively to review previously introduced material because they have a 
motivational component.  Additionally, games can remove the boring and monotonous 
repetition of repeating material during review (Leigh, 2003/2004). 
Based on these benefits, using games in conjunction with curriculum provides the 
instructor with a classroom tool to help students make applications based on the concepts 
presented in class.  More often than not, a game developed to reinforce a class concept 
can be employed in or out of the classroom.  Additionally, the games created can lend 
themselves to a number of variations and applications (Reiley, Urbancic, & Walker, 
2008).  This level of flexibility makes using game theory in the classroom a flexible 
teaching tool.   
 22 
 
 Curriculum can be enhanced by the addition of games to engage students in 
making applications from curriculum concepts.  Dixit (2005) outlines a series of steps to 
successfully implement the use of games into the core curriculum.  First and foremost, 
the instructor should determine which course concepts need to be reinforced.  This will 
help to determine the types of applications needed to be made through the use of the 
game.  Secondly, the instructor should develop games to tell a simple story and are based 
on the skill level of the players.  The game should be simple so the main conceptual point 
is not lost.  Additionally, the game should focus primarily on the skill level of the players 
and not luck.  Basing a game on skill level encourages students to use the knowledge they 
have gained from the curriculum to implement strategies in the game to achieve success.  
Finally, instructors should facilitate discussions about the game and the gaming process.  
This allows students to tie the game to course concepts and make successful conclusions 
(Dixit, 2005).  These steps, as outlined by Dixit (2005), parallel the steps in Kolb’s model 
of the experiential learning cycle. 
Several educators have successfully implemented games into their curriculum 
(Reiley, Urbancic, & Walker, 2008).  The benefit to using games in curriculum is they 
can be created to fit a variety of subject areas.  For example, stripped-down poker was 
used by Reiley, Urbancic, and Walker (2008) to demonstrate the decision making under 
pressure and the importance of formulating strategies.  Applications were made to a 
variety of curriculum areas including business law with a focus on litigation, political 
science with a focus on campaign management, accounting with a focus on tax evasion, 
and diplomacy with a focus on both the domestic and international segments (Reiley, et 
al., 2008).   
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In this age of technology, several educators are incorporating computer-based games 
into the curriculum.  These games have had moderate success as a learning tool.  
McDonald and Hannafin (2003) conducted a study using web-based computer games to 
prepare elementary students for standardized tests in Virginia.  While these games did not 
improve students’ scores, the games did increase student interaction, engagement, and 
motivation.  Researchers found the use of the computer games in conjunction with the 
curriculum facilitated student learning inside and outside of the classroom as students 
could play the games in the classroom or at home (McDonald & Hannafin, 2003).  
Moreover, the researchers found students who played the games in conjunction with the 
curriculum participated more frequently in class discussions, gained a deeper 
understanding of the material, and wanted to spend more time discussing each subject 
(McDonald & Hannafin, 2003).  Additionally, these students sought additional 
information by asking questions until they were satisfied (McDonald & Hannafin, 2003).   
Other studies analyzing the success of computer-based games support the 
inclusion of the games in conjunction with the curriculum. A study by Kulik and Kulik 
(1991) concluded computer-based instruction generally increased the achievement levels 
of students.  The study also found less instruction was needed and students had a more 
positive attitude toward courses that included computer instruction (Kulik & Kulik, 
1991).  Additionally, Hogle (1996) reported significant benefits to using computer-based 
games in conjunction with the curriculum.  Hogle (1996) conducted a study that 
demonstrated when computer games are used in conjunction with the curriculum, 
students are more motivated, have increased retention of information, demonstrate 
improved reasoning skills, and have a greater level of higher order thinking.  
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Additionally, the study concluded computer games have the potential to reduce students’ 
anxiety about a subject, promote memory skills, and develop the students’ ability to guess 
intelligently. 
 Adversely, other studies have found no significant difference in students’ 
performance when games were used in conjunction with the curriculum.  Cherryholmes 
(1966) studied simulation games and argued simulations do not always reinforce the 
specific knowledge the games are designed to teach.  To add to this stance, Randel, 
Moris, Wetzel, and Whitehill (1992) conducted a meta-analysis of 68 studies that 
compared student performance using games as instructional methods with classmates 
learning from traditional instruction methods.  Of the 68 studies, 38 of the studies 
reported no advantage in student performance for the students taught using the games.  
However, students who were taught using games did demonstrate an increased interest in 
the materials when taught using a game format.  Furthermore, Clark (1983) conducted a 
study showing computer-based instruction did not increase achievement levels, rather the 
increase in students’ achievement was based on instructional method, content of the 
lesson, or a novel effect caused by using something new.   
The use of games in agricultural curricula also however proven to be successful.  
In particular, simulated farming systems have allowed students to become more confident 
and competent in the decision-making process (Stewart, Marsh, Kingwell, Pannell, 
Abadi, & Schilizzi, 2000).  One such example is the Packer-Feeder Game used in an 
agricultural economics class at Oklahoma State University (Koontz, Peel, Trapp, & 
Ward, 1995).  Faculty members noticed a disconnect between the students and the 
agricultural economics curriculum.  The faculty members searched for a way to engage 
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students and help them understand the abstract nature of the topics presented in the 
agricultural economics course (Koontz, et al., 1995).  Therefore, the Packer-Feeder Game 
was created to allow students to experience the principles and concepts of the beef 
production.   
The researchers found the students who participated in the game were able to 
apply classroom curricula to make decisions.  This allowed for greater concept 
understanding (Koontz, et al., 1995).  Most importantly, the simulation game offered the 
instructors opportunities for “teachable moments.”  A teachable moment is defined as 
“events that have been lived by the participants, but have arisen without prompting by the 
instructor” (Koontz, et al., 1995).  The teachable moments serve as mini case studies and 
allow the instructor and students to discuss what happened and why something happened. 
Additionally, the implementation of the Packer-Feeder game generated a high 
level of enthusiasm and involvement from the students.  Based on the discussion and 
assignments that followed the game, it was evident students gained a high level of 
understanding about economic and business concepts.  Students quickly realized that in 
order to succeed in the simulation game, they needed to know key course concepts.  
Therefore, students were self motivated to review course material and ask questions.  One 
of the major benefits to the implementation of the game into the course curriculum was 
participants could see the tangible benefits of agricultural economics (Koontz, et al. 
1995). 
As demonstrated in the stripped-down poker game and the Packer-Feeder game, 
implementing games into the curriculum can create student enthusiasm about the 
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curriculum.  Therefore, implementing a game into secondary agricultural education 
settings could prove to engage students in the learning material.   
Millennials 
 Current high school students are classified as members of the millennial 
generation.  The millennial generation is defined as individuals who are born after 1982 
(Holliday & Li, 2004).  This generation of 74 million people, as estimated in 2008, are 
between the ages of 13 and 35 (Henrie & Taylor, 2008), and are individuals who have 
grown up using computers, the Internet, and an assortment of digital technologies 
including cell phones, text messaging, video games, and social media (Considine, Horton, 
& Moorman, 2009).   
Prensky (2001) used the term digital natives to describe students who have always 
used technology in every day practices.  Moreover, Prensky (2001) described instructors 
as digital immigrants, or individuals who have had to adopt the use of new technology 
into every day practices.  Prensky (2001) further stated many digital immigrants are 
instructors who are “struggling to teach a digital native population who speaks an entirely 
new language” (Prensky, 2001, p.2). 
 Digital natives are interested and curious about new technologies (Considine, 
Horton, & Moorman, 2009).  A 2005 study conducted by the Pew Internet and American 
Life project interviewed 1,100 American teenagers and found 87 percent of teenagers use 
the Internet, 84 percent of teenagers own one or more personal media device, and 51 
percent of the teenagers go online daily (Lenhart, Madden, & Hitlin, 2005).  Lenhart et al. 
(2005) report the use of technology by millennials to interact and communication with 
others.   
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 “Millennials see themselves as consumers of education and want customization 
and choice in their educational offerings.  They tend to be visual learners and 
multitaskers, getting bored quickly with the more traditional ‘sage on the stage’ lecture 
style” (Holliday & Li, 2004, p. 357).  Therefore, millennials expect to be given the 
challenge of finding information, though this generation expects to find it the “Google 
way” by typing in search terms and obtaining instant results or feedback (Holliday & Li, 
2004).  Most education environments are not prepared to take advantage of the technical 
skills millennial students bring into the classroom, and, thus, students perceive school as 
boring and largely irrelevant to preparation for life in the real-world (Considine, et al., 
2009).  Therefore, high school teacher are challenged to provide students with curriculum 
content while including technology to prepare students for the 21st century (Prensky, 
2001). 
Summary 
The enrollment of higher education students in the field of agriculture is 
declining.  Therefore, colleges of agriculture are seeking new ways to recruit students to 
enroll in agricultural majors and take agricultural classes.  One way to boost student 
enrollment is to create a level of awareness about agriculture with secondary education 
students.  
Agricultural education programs are encouraged to teach across the curriculum.  
The concept of curriculum integration dates back to John Dewey, who urged educators to 
develop more practical curriculum to prepare students for the real-world.  By partnering 
with agricultural education classrooms, faculty members in agricultural economics have 
the potential to teach across the curriculum.  Furthermore, agricultural economists should 
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work to partner with secondary agricultural education programs to develop curriculum, 
create contests, and design activities to help increase high school students’ level of 
awareness about agribusiness and agricultural economics.   
Kolb’s experiential learning cycle serves as a conceptual framework for this 
study.  This cycle was created using the works of Dewey, Piaget, and Lewin to explain 
how individuals learn through experiences.  Additionally, the cycle looks at the decision-
making process based on an individual’s experience.   
The use of games in conjunction with curriculum was discussed.  Games can 
serve to motivate and encourage students to use course concepts to make strategic 
decisions.  Additionally, the implementation of games can serve to engage students to 
take an active role in the learning process by encouraging them to review course concepts 
to make successful decisions.  Multiple studies demonstrate the outcomes of using games 
in the classroom. 
 Finally, the millennial generation was defined as any student born after 1982.    
These individuals view themselves as consumers of education.  Therefore, as digital 
natives, these students are confident in their abilities to use technology and find 
information (Holladay & Li, 2004).  Consequently, millennial students are challenging 
teachers to provide curriculum infused with new technology to engage students in the 
classroom. 
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METHODOLOGY 
Introduction 
 Chapter I discussed the decline in undergraduate enrollment in agricultural 
economics.  Moreover, Chapter I cited the lack of agricultural economics curriculum 
being taught in secondary agricultural education classesby teachers.  It also addressed the 
need for collaboration between agricultural economics faculty and secondary agricultural 
education programs to create agricultural economics curriculum.    
A review of literature was conducted in Chapter II.  Specifically, it provided a 
conceptual framework for research about experiential learning.  It also addressed the use 
of games in conjunction with the curriculum, which advocates using well-designed games 
to engage students in making applications using course concepts and strategies.     
The purpose of Chapter III is to describe the methods and procedures used in the 
research design, data collection, and data analysis for this study.  This chapter also 
addresses IRB approval for the study, the population, the research design, 
instrumentation, validity, and reliability. 
The purpose of this study sought to determine if the use of the Farm and Ranch 
Risk Management (FARRM) game and associated curriculum improved student 
awareness about the field of agricultural economics as well as increased the 
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understanding about agricultural economics concepts (i.e., introduction to agricultural 
economics, resource use, marketing analysis tools, and financial statements) among 
selected Oklahoma secondary agricultural education students.  The study measured 
students’ awareness of agricultural economics by surveying students regarding prior 
exposure to agricultural economics curriculum, publications, media, and related career 
options.  
The study addressed the following questions: 
1. What are the general characteristics of selected students enrolled in secondary 
agricultural education classes in the state of Oklahoma during the 2009 – 2010 
academic school year? 
2. What level of awareness do Oklahoma secondary agricultural education 
students have about agricultural economics including agricultural economics 
curriculum, publications, media, and related career options? 
3. Do secondary agricultural education students who participated in the 
agricultural economics curriculum and the FARRM game show greater 
knowledge gain than the secondary agricultural education students who 
participate the lecture only agricultural economics curriculum? 
Null Hypotheses 
The following null hypotheses guided this study: 
Ho1:  No difference exists in the level of knowledge about the introduction 
agricultural economics between the two participant groups. 
Ho2:  No difference exists in the level of knowledge about resource use in 
agricultural economics between the two participant groups.  
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Ho3:  No difference exists in the level of knowledge about the use of marketing 
tools part one in agricultural economics between the two participant groups. 
Ho4:  No difference exists in the level of knowledge about the use of marketing 
tools part two in agricultural economics between the two participant groups. 
Ho5:  No difference exists in the level of knowledge about the use of financial 
statements in agricultural economics between the two participant groups. 
Institutional Review Board 
“Oklahoma State University (OSU) is committed to and guided by the ethical 
principles regarding all research involving human subjects as set forth in the report of the 
National Commission for the Protection of Human Subjects of Biomedical and 
Behavioral Research, titled Ethical Principles and Guidelines for the Protection of Human 
Subject of Research, often referred to as the Belmont Report” (OSU IRB, 2010).  
Therefore, Oklahoma State University, as well as federal regulations, requires a review 
before any research study involving human subjects can be conducted.  The Oklahoma 
State University Office of University Research Services and the Institutional Review 
Board conduct a review to protect the rights and welfare of human subjects involved in 
biomedical and behavioral research.  To meet this requirement, a proposal for this study 
was presented to the OSU IRB for review.  The study was approved and the researcher 
was granted permission to collect data using human subjects.  The IRB application 
number assigned to this study was AG1015.  A copy of the IRB approval form is 
presented in Appendix A. 
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Population  
 High school students (grades 9-12) enrolled in Oklahoma agricultural education 
classes served as the population for this study.  A sample was selected purposely from 
this population.   
Sample 
The sample for this study consisted of purposely selected agricultural education 
classes.  This study was a collaboration between the Department of Agricultural 
Economics at Oklahoma State University and the Oklahoma Department of Career and 
Technology Education (ODCTE) Agricultural Education Department.  This collaboration 
was necessary as the ODCTE coordinates secondary agricultural education teaching 
efforts in Oklahoma.  Therefore, the participating classes were selected by the ODCTE 
agricultural education district program specialists.  Additionally, selected schools were 
within a 100-mile driving distance from Oklahoma State University to allow the 
agricultural economics faculty time to commute to the schools.   
A solicitation e-mail was sent in February 2010 to secondary agricultural 
education teachers within a 100-mile driving distance from the Oklahoma State 
University campus.  Initially, eight teachers responded to the e-mail indicating interest in 
participating in the study.  Of the eight teachers, only six of the teachers could 
accommodate the time requirements for the agricultural economics curriculum.  The six 
participating teachers were contacted by the researcher via phone and e-mail to secure 
dates to present the agricultural economics curriculum.  One of the participating teachers 
did not respond to communications from the researcher.  Therefore, the researcher 
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contacted the ODCTE to ask for assistance in recruiting another school.  A replacement 
school was secured for the study in April 2010.  Therefore, a total of six classes, three in 
the treatment one group and three in the treatment two group, were involved in the study.  
The study was conducted in high school (grades 9-12) agricultural education classes at 
six different schools in Oklahoma during the spring 2010 semester.   
One class from each of the selected schools for the study were randomly assigned 
to the treatment one group or the treatment two group.  The high schools varied in student 
enrollment with school A having 126 students, school B having 489 students, school C 
having 96 students, school D having 63 students, school E having 84 students, and school 
F having 77 students.  It is important to note school B had the largest student enrollment.  
Therefore, this class also had the largest agricultural education class enrollment.  School 
B was the substitution school, and therefore, the researcher was limited in selection 
criteria. 
Participating classes varied in size from nine to 19 students and were comprised 
of students classified as freshmen, sophomores, juniors, and seniors in high school.  
While the courses were all agricultural education classes, the classes included agricultural 
education II, agricultural production, and animal science.  Students in the treatment one 
group were taught the agricultural economics curriculum, while students in the treatment 
two group were taught the agricultural economics curriculum and used the FARRM game 
to apply agricultural economics concepts.  The participating classes from each of the six 
schools were divided into two groups, with three classes in the treatment one group and 
three classes in the treatment two group: 
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Group 1.  The students in this group participated in a unit (six class periods) of 
agricultural economics curriculum in which the material was presented by using 
lectures only (i.e., treatment one group of students). 
Group 2
Overall, student participants had the opportunity to complete a series of five pre- 
and post-tests related to the agricultural economics curriculum topics and a student 
questionnaire.  Because of school-sanctioned activities, state testing make-up days, 
student illness, and student disciplinary action, the total number of participants varied by 
lesson topic.  Overall, 77 participants completed the student questionnaire with 46 
students in the treatment one group and 31 students in the treatment two group.  Of the 73 
participants who completed the introduction to agricultural economics lesson, 46 were in 
the treatment one group and 27 were in the treatment two group.  Sixty-three participants 
completed the resource use in agricultural economics lesson with 36 students in the 
treatment one group and 31 students in the treatment two group.  Of the 64 participants 
who completed the marketing tools part one lesson, 39 were in the treatment one group 
and 25 were in the treatment two group.  The lesson over marketing tools part two had a 
total of 67 participants with 43 in the treatment one group and 24 in the treatment two 
group.  The last lesson over financial statements had 70 participants with 44 participants 
in the treatment one group and 26 participants in the treatment two group. 
.  The students in this group participated in a unit (six class periods) of 
agricultural economics curriculum in which the material was presented by using 
lectures and the FARRM game (i.e., treatment two group of students). 
Because the students involved in the study were minors, parents were given an 
assent form to be returned to the researcher if they did not want their child to participate 
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in the study (see Appendix A).  Additionally, students were told their involvement in the 
study was strictly voluntary and were asked to sign a consent form on the first day of the 
agricultural economics curriculum unit.   
Four agricultural economics faculty members from Oklahoma State University 
served as the instructors for the agricultural economics curriculum unit.  All four 
instructors attended a training session with the researcher to ensure the exact same 
material was being taught in all six schools.  To ensure fidelity of the treatment, the 
agricultural education teacher from each school observed the six lessons and completed a 
checklist monitoring and recording what material was taught in each lesson (see 
Appendix B).   
Each school had different technology available to the student participants.  Also, 
the classroom environment varied as some classrooms were located within the high 
school while other classrooms were located in a building separate from the high school.  
While the researcher could not control the classroom location and set up, the researcher 
did make adjustments to ensure each group of student participants were provided with the 
same technology.  Therefore, the researcher coordinated with each of the six secondary 
agricultural education instructors to provide the same model of laptop computers, a 
projector, a screen, and PowerPoint presentations for each of the lessons in the 
agricultural economics curriculum unit. 
Teachers 
 Four faculty members from the Department of Agricultural Economics at 
Oklahoma State University developed the agricultural economics curriculum and the 
FARRM game to be used in this study.  Additionally, these four faculty members served 
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as the instructors for the agricultural economics unit taught in the six secondary 
agricultural education classrooms.  Each faculty member had at least 15 years experience 
in the field of agricultural economics.  Moreover, each faculty member had some 
teaching experience in a higher education setting.  For the purpose of this study, the 
faculty members were divided into two groups: 
Group 1.  These faculty members taught the agricultural economics curriculum 
unit using traditional teaching methods (i.e., treatment one group). 
Group 2
 The faculty members taught six total lessons about agricultural economics.  The 
topics presented included introduction to agricultural economics, resource use in 
agricultural economics, marketing tools part one, marketing tools part two, and the use of 
financial statements in agricultural economics.  Each lesson was designed to last a total of 
45 minutes.  If the lesson ended before the scheduled class time, student participants were 
given free time.   
.  These faculty members taught the agricultural economics curriculum 
unit using traditional teaching methods in conjunction with the FARRM game 
(i.e., treatment two group).  
Research Design 
In educational research, situations exist where it is not possible to conduct a true 
experiment because of the lack of ability to randomly assign subjects (Ary, Jacobs, & 
Razavieh, 1996).  This study was conducted in classroom settings.  Therefore, it was not 
possible for the researcher to randomly assign students to groups because randomly 
assigning students to groups would disrupt the learning process (Creswell, 2008).  
Campbell and Stanley (1966) report quasi-experiments to be “well worth employing 
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where more efficient probes are unavailable” (Campbell & Stanley, 1966, p. 205) 
because the quasi-experimental design allows the researcher to still make reasonable 
conclusions (Ary et al., 1996). 
Therefore, this study uses a quasi-experimental design.  Intact groups (i.e., 
classrooms) were used and treatments were randomly assigned to the groups.  The 
treatments used included: 1) introduction of agricultural economics curriculum using 
lecture methods with PowerPoint presentations and 2) introduction of agricultural 
economics curriculum using lecture methods with PowerPoint presentations and the 
FARRM game. 
 The study followed a variation of the nonequivalent control group design as 
outlined by Campbell and Stanley (1963).  A nonequivalent control group design is 
defined as “a type of experiment in which research participants are not randomly 
assigned to the experimental and control groups, and in which each group takes a pre-test 
and a post-test” (Gall, Borg, & Gall, 1996, p. 764).   
Each in-tact class was randomly assigned to either the treatment one group or the 
treatment two group, and the unit of analysis was each treatment groups’ performance on 
the pre- and post- tests.  The treatment one group was taught the agricultural economics 
curriculum in a traditional manner, which included lectures and PowerPoint 
presentations.  The treatment two group was taught the same agricultural economics 
curriculum using lectures and PowerPoint presentations in conjunction with the FARRM 
game.  Comparisons were made between group means on each of the post-tests and the 
differences between each of the pre-test and post-test measures following the 
administration of the treatment.  These comparisons allowed the researcher to measure if 
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the treatments made a significant difference in the performance of the student 
participants.  The research design is described in Figure III-1. 
 
Group 
 
Pre-test 
Independent 
Variable 
 
Post-test 
T1 
 
T2 
Y¹ 
 
Y¹ 
X 
 
_____ 
Y² 
 
Y² 
 
Figure III-1. Pre-test Post-test Design (Ary, et al., 1996). 
 
The nonequivalent control group research design controls all of the threats to 
internal validity except regression and interaction (Campbell & Stanley, 1963).  Because 
this study used multiple classroom settings at different schools, the threat of interaction is 
reduced (Gall, Borg, & Gall, 1996).  The threat of regression is reduced because none of 
the treatment groups were selected because of extreme scores of any kind (Gall, Borg, & 
Gall, 1996). 
The pre- and post-test design poses some threats to the external validity of the 
study.  Table III-1 outlines the proposed threats to external validity in the quasi-
experimental design and provides prevention methods for these threats (Cook & 
Campbell, 1979; Creswell, 2008; Tuckman, 1999; Bracht & Class, 1968). 
A panel of experts (Appendix C) reviewed the pre- and post-tests used in the 
curriculum unit.  The panel of experts consisted of three graduate students in the 
Department of Agricultural Education, Communications, and Leadership at Oklahoma 
State University.  The panel was selected for its knowledge of agricultural education, the 
target population, and desired content of the study.  Moreover, each panel member had 
recent (within the last three years) experience teaching in secondary agricultural  
Table III-1. Proposed Threats to External Validity and Prevention Methods 
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External Validity Control 
  
Hawthorne Effect Participants were not aware of the research hypotheses. 
 
Interaction of 
Selection and 
Treatment 
The experiment was conducted during the normal scheduled class 
period.  Therefore, participation in the experiment was as 
convenient as possible for the individuals in the population. 
 
Interaction of Setting 
and Treatment 
All participants attended public schools in the state of Oklahoma.  
Researcher compensated for technological differences in classroom 
by providing the same equipment to each school including a 
projector, screen, and laptop computer. 
 
Experimenter Effect The instructors strictly followed the lesson plans and lecture notes 
during the experiment.  An independent observer completed a 
checklist to ensure the fidelity of the treatment. 
 
education and had at least five years of teaching experience in secondary agricultural 
education.  The panel consisted of two males and one female, which helped to avoid 
gender bias.  The panel’s review helped establish face and content validity. The panel 
found the pre- and post-tests to be valid for this study.  Reliability measures were 
calculated using the Kuder-Richardson 20 formula for dichotomous items and 
Cronbach’s alpha for scaled items. 
Curriculum Development Meetings 
The agricultural economics faculty members participated in three curriculum 
implementation meetings.  The purpose of the curriculum meetings was four-fold: 1) 
determine the curriculum unit content, 2) develop lesson plans for each of the six lesson 
units (Appendix D), 3) create lecture notes and PowerPoint slides to be used during the 
curriculum unit, and 4) write a series of pre- and post-tests (Appendix E) for each lesson.  
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All four agricultural economics faculty members attended the three curriculum 
development meetings.   
 During the first curriculum meeting, faculty members determined what 
agricultural economics concepts should be included in the curriculum.  Based on the 
literature, it was determined the secondary agricultural education students would have 
limited, if any exposure, to agricultural economics (Robinson et al., 2010).  Therefore, 
the curriculum unit was designed around simplistic, baseline agricultural economics 
concepts.  After extensive discussion, the group agreed the lessons should focus on the 
following: 1) introduction to agricultural economics, 2) resource use, 3) marketing tools 
part one, 4) marketing tools part two, 5) and financial statements.  Each faculty member 
was assigned a lesson area (introduction to agriculture, resource use, marketing tools, 
financial statements) based on the individual’s professional and teaching background.   
Moreover, it was determined a lesson plan, lecture notes, and a PowerPoint 
presentation would need to be created for each lesson.  The researcher created a 
presentation regarding the development of lesson plans and objectives for secondary 
education students.  Each faculty member was provided with example lesson plans and a 
lesson plan template and was charged with the task of developing a draft lesson plan, 
PowerPoint presentation, and lecture notes before the next curriculum meeting.   
The use of the FARRM game in conjunction with the agricultural economics 
curriculum also was discussed.  All four faculty members had prior experience using the 
FARRM game in conjunction with adult education or youth leadership programs.  The 
group reviewed the FARRM game and determined how many years of production to run 
during this study.  It was determined the treatment two groups would play the FARRM 
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game during the agricultural economics curriculum so students could apply concepts 
learned through the agricultural economics curriculum.  Each faculty member was 
provided with an electronic copy (flash drive) of the FARRM game and asked to work 
through the modules to ensure the game reinforced the content of the agricultural 
economics curriculum. 
 The second curriculum meeting was conducted two weeks later.  Group members 
reported their experience with the FARRM game.  It was determined the FARRM game 
would reinforce the agricultural economics curriculum.  No adjustments were made to the 
FARRM game. 
Group members also reviewed the draft lesson plans, PowerPoint presentations, 
and lecture notes.   After the completion of the rough draft lesson plans, it was 
determined some of the content was too time consuming for the allotted teaching time.  
Therefore, the content for each lesson plan was tweaked to fit in a 45-minute class period.  
The remainder of the meeting was spent critiquing and refining the lecture materials 
including handouts and PowerPoint presentations.  Finalized lesson plans and lecture 
materials were collected by the researcher.  These materials were then reviewed by a 
panel of experts, consisting of agricultural education doctorial students, for content and 
standardized formatting to ensure the lessons met the objectives of the curriculum.   
Additionally, each faculty member was assigned the task of creating a short test (four to 
five questions) for his assigned topic to be used as a pre- and post-test instrument.  The 
researcher made a presentation regarding the development of effective test questions for 
secondary education students.  The group determined that all test questions would be 
multiple-choice questions, which would provide the student with four options and only 
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one correct answer.  It was determined the rough drafts of the pre- and post-tests would 
be discussed at the final curriculum meeting.   
 The third and final curriculum meeting was held in March 2010.  The faculty 
members discussed and finalized the pre- and post-tests.  Additionally, a practice run of 
all curriculum materials was presented to ensure the materials flowed smoothly and all 
faculty members understood how to present each lesson.  The pre- and post-tests were 
corrected and finalized.  The researcher presented each faculty member with a timeline 
for implementing the curriculum as well as teaching assignments for each faculty 
member.   
 After the completion of the curriculum meetings, the researcher compiled the 
finalized curriculum materials, which included the lesson plans, PowerPoint 
presentations, lecture notes, handouts, and pre- and post-tests.  Each faculty member was 
provided with an electronic and hardcopy of the curriculum during late March 2010.   
Treatment 
The treatment one group for this study was taught the agricultural economics 
curriculum by traditional teaching methods during six class periods.  These teaching 
methods included using lecture, PowerPoint presentations, and handouts.  Students were 
administered a pre-test before each lecture.  After the completion of the lecture, students 
were given a post-test.  No interaction occurred between the instructor and the students 
during the pre- and post-tests.  Therefore, neither formal feedback nor answers were 
provided to the students. 
The second treatment for this study was defined as the FARRM game.  The 
FARRM game is an interactive, computerized game developed by the faculty in the 
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Department of Agricultural Economics at Oklahoma State University.  The game was 
developed to simulate the management of 620 acres of owned farmland and 620 rented 
(sharecrop) acres for the production of wheat, stocker cattle, cotton, and/or sorghum 
production for a period of 15 years.  The game simulation follows a calendar year, 
forcing players to make economic decisions based on actual commodity prices, yields, 
and costs.  Furthermore, players must make decisions based on agricultural economic 
concepts such as the use of financial statements, resource use, and marketing tools as they 
relate to farm and ranch risk management. The FARRM game maintains financial records 
for each player and includes information relating to annual prices, yields, production 
numbers, cost of production, and net return.  At the end of each simulated fiscal year, 
annual cash flow and net worth statements are produced for the player.  This allows the 
player to evaluate his or her overall farm and ranch risk management success.  The 
instruction manual for the FARRM game is provided in Appendix F. 
The agricultural economics faculty members used the agricultural economics 
curriculum in conjunction with the FARRM game to teach the treatment two group.  
Students in the treatment two group were presented with an agricultural economics 
lesson.  Following the lesson, these students worked through a module of the FARRM 
game, making agricultural economic decisions based on the material presented in class.  
Students were randomly assigned to groups of two to three students, depending on the 
size of the class.  Each group was provided with the same model of Dell laptop on which 
the FARRM game was installed.  Students were provided with approximately 20 minutes 
of class time to complete the modules in the FARRM program.  Additionally, students 
were provided with instant feedback as they could see the impact of their decisions on the 
 44 
 
productivity of the simulated farm/ranch.  Moreover, the results of the game were posted 
in the classroom so student participants could compare their performance with the 
performance of their classmates.  This created an environment of competition.  The 
treatment group completed six rounds of the FARRM game, which is equivalent to 
approximately 15 years of agricultural production.  These six modules were completed in 
conjunction with each of the six lesson plans.  The agricultural economics instructor was 
available to answer technical questions the students had about running the  
program.  However, the instructor did not assist students with decision making during the 
modules.  Table III-2 provides an overview of the treatment. 
Data Collection 
Data collection occurred during the spring 2010 semester.  Prior to the study, 
students received participant information sheets as well as consent forms (see Appendix 
A).  The agricultural education teacher for each classroom also was provided an assent 
letter to send to the parents of each student as well as a description of the study (see 
Appendix A).  Furthermore, each school’s principal signed a consent form to allow the  
class to participate in the agricultural economics curriculum and research study (see 
Appendix A).   
The agricultural economics faculty members spent a class period administering a 
student questionnaire to gather descriptive information about the participants (Appendix
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Table III-2. Overview of the Treatment 
Lesson 1.  Introduction to Agricultural Economics 
Traditional Lecture: 
• Define agricultural economics and discuss careers in agricultural economics 
• Determine economic decisions for farms and ranches 
• Discuss margins and diminishing marginal returns 
FARRM game: 
• Complete decisions for  years 1, 2, 3, and 4 
• Make decisions using margins and economic decision making concepts 
Lesson 2.  Resource Use Decisions 
Traditional Lecture: 
• Discuss the use of crop and livestock enterprise budgets and how to 
construct 
• Provide definitions and examples of variable and fixed costs 
• Demonstrate the importance of enterprise budgets as management tools 
FARRM game: 
• Complete decisions for years 5, 6, and 7 
• Apply concepts by making decisions using enterprise budgets and evaluate 
fixed/variable costs 
Lesson 3.  Marketing Risk Management Tools—Part One 
Traditional Lecture: 
• Identify price risk management tools to enhance market prices 
• Determine local cash price and cash price received 
FARRM game: 
• Complete decisions for years 8, 9, and 10 
• Use price risk management tools to enhance prices for higher profits  
Lesson 4.  Marketing Risk Management Tools—Part Two 
Traditional Lecture: 
• Identify price risk management tools 
• Use basis to determine the expected price 
• Determine cash price received and the net price 
FARRM game: 
• Complete decisions for years 11, 12, and 13 
• Calculate cash price received, net price received, and expected price using 
the basis 
Lesson 5.  Financial Statements 
Traditional Lecture:  
• Define assets, liabilities, and net worth 
• Discuss the use of balance sheets and cash flow statements 
FARRM game: 
• Complete decisions for years 14 and 15 
• Determine assets, liabilities, and net worth of group’s farm using statements 
G).  This questionnaire was administered before the agricultural economics curriculum 
unit began. All participants were assigned a random code and were asked to write their 
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code on the questionnaire as well as each pre- and post-test.  This protected the identity 
of each participant.  Codes were kept by the agricultural education instructor and 
destroyed at the end of the research study.  The pre- and post-test scores were only 
available to the researcher.  Therefore, none of the test scores affected the grades of the 
participants. 
A series of five pre-tests and post-tests were developed and given in conjunction 
with the five basic concepts presented in the agricultural economics curriculum unit: 
introduction to agricultural economics, resource use, marketing tools part one, marketing 
tools part two, and financial statements. Students were given the pre-test before the 
lesson began and completed the post-test after the lesson ended.  All tests were a series of 
multiple-choice questions with only one correct answer.  The number of test questions 
ranged from four to eight test questions.  The instruments are provided in Appendix E.  
Data Analysis 
Selected characteristics of student participants were calculated and summarized using 
frequencies, percentages, means, and standard deviations.  Each lesson’s pre-test was 
correlated with the post-test to determine the relationship between the two instruments.  
Furthermore, to measure the level of knowledge student participants acquired during the 
study, a one-way ANOVA test was run on all five post-tests as well as the difference 
between the five pre- and post-tests. Additionally, the effect size of the treatments was 
calculated using eta squared.  All of the data was analyzed using SPSS 16.   
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FINDINGS AND DISCUSSION 
Introduction 
The purpose of this study was to determine if the use of the Farm and Ranch Risk 
Management (FARRM) game and associated curriculum improved student awareness 
about the field of agricultural economics as well as increased the understanding about 
agricultural economics concepts (i.e., introduction to agricultural economics, resource 
use, marketing analysis tools, and financial statements) among selected Oklahoma 
secondary agricultural education students.  The study measured students’ awareness of 
agricultural economics by surveying students regarding prior exposure to agricultural 
economics curriculum, publications, media, and related career options.  
The study also tested the knowledge of students regarding agricultural economics 
after completing six 45-minute class periods using the FARRM game and curriculum 
developed for this project.  Specifically, the study compared the knowledge retention of 
students using the FARRM game in conjunction with the agricultural economics lectures 
to students whose curriculum solely consisted of agricultural economics lectures.   
Research Questions 
The following research questions guided this study: 
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1. What are the selected characteristics of students enrolled in secondary 
agricultural education classes in the state of Oklahoma during the 2009 – 2010 
academic school year? 
2. What level of awareness do Oklahoma secondary agricultural education 
students have about agricultural economics including agricultural economics 
curriculum, publications, media, and related career options 
3. Do secondary agricultural education students who participated in the 
agricultural economics curriculum and the FARRM game show greater 
knowledge gain than the secondary agricultural education students who 
participate the lecture only agricultural economics curriculum? 
Null Hypotheses 
 The following null hypotheses guided this study: 
Ho1:  No difference exists in the level of knowledge about the introduction 
agricultural economics between the two participant groups. 
Ho2:  No difference exists in the level of knowledge about resource use in 
agricultural economics between the two participant groups.  
Ho3:  No difference exists in the level of knowledge about the use of marketing 
tools part one in agricultural economics between the two participant groups. 
Ho4:  No difference exists in the level of knowledge about the use of marketing 
tools part two in agricultural economics between the two participant groups. 
Ho5:  No difference exists in the level of knowledge about the use of financial 
statements in agricultural economics between the two participant groups. 
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 The research questions and null hypotheses served as a guide for presenting the 
findings of this study.  The findings related to each question will be presented according 
to the research questions.   
General Description of Participants 
Students from six secondary schools in the state of Oklahoma provided the data 
described in the findings of this study. 
 
Selected Characteristics of Participants 
During the spring 2010 semester, student participants were asked to respond to pre-
treatment questionnaire containing questions about their personal characteristics and their 
general level of awareness about agricultural economics.  The questionnaire contained 
dichotomous, multiple choice, and Likert scaled questions (see Appendix G).  Post-hoc 
reliability statistics were run to determine the overall reliability of the questionnaire.  A Kuder-
Richardson Formula 20 (KR-20) measured the internal reliability of the dichotomous and 
multiple choice questions. The KR-20 analysis produced a reliability coefficient of 0.80. 
Cronbach’s alpha was run to measure the internal reliability of the scaled items.  The analysis 
yielded a reliability coefficient of 0.84.  Both reliability measures indicated a homogenous test. 
 A total of 77 student participants completed the pre-treatment questionnaire (treatment 
one group n = 46; treatment two group = 31), 58.8 percent were male and 37.5 percent were 
female (see Table IV-1).  The treatment one group (n = 46) consisted of 57.1 percent male and 
36.7 percent female.  The treatment two group (n = 31) consisted of 61.3 percent male and 38.7 
percent female (see Table IV-2). 
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Table IV-1. Gender of Overall Student Participants (N = 77) 
Gender N Percent 
   
Male 47 58.8 
Female 30 37.5 
 
Table IV-2. Gender of Student Participants by Group (N = 77) 
Gender 
Treatment 1 
Group n 
Treatment 1 
Group Percent 
Treatment 2 
Group n 
Treatment 2 
Group Percent 
     
Male 28 57.1 19 61.3 
Female 18 36.7 12 38.7 
 
 All participants in the study were enrolled in high school agricultural education 
classes.  Therefore, participants were classified as freshman (ninth grade), sophomore (tenth 
grade), junior (eleventh grade), or senior (twelfth grade) level.  Regarding the students’ 
current high school grade classification, 28.8 percent identified themselves as freshmen, 20.0 
percent stated they were sophomores, 25.0 percent indicated they were juniors, and 22.5 
percent stated they were seniors (see Table IV-3).  The treatment one group (n = 46) 
consisted of 46.9 percent freshmen, 28.6 percent sophomores, 8.2 percent juniors, and 10.2 
percent seniors (see Table IV-4).  The treatment two group (n = 31) consisted of no (0%) 
freshmen students.  However, 6.5 percent of the treatment two group indicated they were 
sophomores, with 51.6 percent stating they were juniors, and 41.9 percent classifying 
themselves as seniors (see Table IV-4).  It should be noted the grade classification of students 
was not equally divide among the two treatment groups, and, thus, the treatment one group 
had more participants classified as freshmen and sophomores, whereas, the treatment two 
group had more participants classified as juniors and seniors.  Classes were randomly 
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assigned to treatment group one and treatment group two.  Therefore, the researcher was 
unaware of the uneven grade distribution until after the data collection. 
Participants were asked to report the total number of years they had taken agricultural 
education classes.  The total group of participants (N = 77) reported enrollment in agricultural 
education classes for an average of 2.72 years with 22.5 percent enrolled for one year, 25.0 
percent enrolled for two years, 30.0 percent enrolled for three years, 7.4 percent enrolled for 
four years, and 8.8 percent enrolled for five years (see Table IV-5).   
Table IV-3. Grade Classification of Overall Student Participants (N = 77) 
Grade Classification N Percent 
   
Freshman 23 28.8 
Sophomore 16 20.0 
Junior 20 25.0 
Senior 18 22.5 
 
Table IV-4. Grade Classification of Student Participants by Group (N=77) 
Grade 
Classification 
Treatment 1 
Group n 
Treatment 1 
Group Percent 
Treatment 2 
Group n 
Treatment 2 
Group Percent 
     
Freshman 23 46.9 0 0.0 
Sophomore 14 28.6 2 6.5 
Junior 4 8.2 16 51.6 
Senior 5 10.2 13 41.9 
No Response 3 6.1 0 0.0 
 
It should be noted that the wording of the question regarding the number of years 
students had taken agricultural education classes was problematic.  It was an open-ended 
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question that allowed students to list the number of years.  Instead of listing whole 
numbers five students listed increments.  Specifically, one student (1.2%) listed 4.5 years, 
one student (1.2%) listed 4.75 years, and three students (3.8%) listed 5.5 years (see Table 
7).  Also, two students (2.5%) listed taking agricultural education classes for nine years.  
This answer is not probable as students cannot enroll in agricultural education classes 
until they are in eighth grade. 
Table IV-5. Overall Participant Enrollment in Agricultural Education Classes (N 
= 77) 
Number of Years N Percent 
   
1 18 22.5 
2 20 25.0 
3 24 30.0 
4 4 5.0 
4.5 1 1.2 
4.75 1 1.2 
5 4 5.0 
5.5 3 3.8 
9 2 2.5 
 
Participants in the treatment one group (n = 46) reported being enrolled in 
agricultural education classes an average of 2.43 years with students taking classes for 
one year (22.4%), two years (38.8%), three years (24.5%), four years (2.0%), and five 
years (2.0%), and nine years (4.1%) (see Table IV-6).  Students in the treatment two 
group (n = 31) reported taking agricultural education classes for an average of 3.15 years 
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with students taking classes for one year (22.6%), two years (3.2%), three years (38.7%), 
four years (16.1%), four and half years (3.2%), four and three-quarter years (3.2%), five 
years (19.4%),  and five and half years (9.7%) (see Table IV-6). 
Table IV-6. Participant Enrollment in Agricultural Education Classes by Group 
(N = 77) 
Number of 
Years 
Treatment 1 
Group n 
Treatment 1 
Group Percent 
Treatment 2 
Group n 
Treatment 2 
Group Percent 
     
1 11 22.4 7 22.6 
2 19 38.8 1 3.2 
3 12 24.5 12 38.7 
4 1 2.0 3 9.7 
4.5 0 0.0 1 3.2 
4.75 0 0.0 1 3.2 
5 1 2.0 3 9.7 
5.5 0 0.0 3 9.7 
9 2 4.1 0 0.0 
 
 Additionally, all participants (N = 77) were asked if they were involved with the 
FFA chapter, and 77.5 percent of the participants stated they were involved with the FFA 
chapter, while 18.8 percent reported they were not involved with the FFA chapter (see 
Table IV-7).  Furthermore, 71.5 percent of the participants in the treatment one group (n 
= 46) reported being involved in the FFA chapter, while 87.1 percent of the participants 
in the treatment two group (n = 31) indicated their involvement in the FFA chapter (see 
Table IV-8). After completion of the study, the researcher learned all Oklahoma students 
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enrolled in secondary agricultural education classes are members of FFA as the state of 
Oklahoma is one of the three states with 100 percent membership in FFA (Short, 2010). 
Table IV-7. Overall Participant Involvement in the FFA Chapter (N = 77) 
Involved in the FFA Chapter N Percent 
   
Yes 62 77.5 
No 15 18.8 
 
Table IV-8. Participant Involvement in the FFA Chapter by Group (N = 77) 
Involved in 
FFA Chapter 
Treatment 1 
Group n 
Treatment 1 
Group Percent 
Treatment 2 
Group n 
Treatment 2 
Group Percent 
     
Yes 35 71.4 27 87.1 
No 11 22.4 4 12.9 
 
The overall participants (N = 62) who reported being involved with the FFA 
chapter were asked to report the number of years involved in the FFA chapter.  These 
participants indicated involvement with the FFA chapter for one year (16.2%), two years 
(20.0%), three years (27.5%), four years (2.5%), and five years (5.0%) (see Table IV-9).   
It should be noted that the wording of the question regarding the number of years 
students were involved with FFA was also problematic.  It was an open-ended question 
that allowed students to list the number of years.  Similar to the question regarding the 
number of years students were enrolled in agricultural education classes, student 
participants listed increments instead of whole numbers.  Specifically, one student (1.2%) 
listed 4.5 years, one student (1.2%) listed 4.75 years, and three students 3.8%) listed 5.5 
years (see Table IV-9).   
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Regarding the number of years involved in FFA, the participants in the treatment 
one group (n = 35) indicated involvement in the FFA chapter for one year (14.3%), two 
years (32.7%), three years (31.4%), and five years (2.9%) (see Table IV-10).  The 
participants in the treatment two group (n = 27) reported being involved in the FFA 
chapter for one year (19.4%), two years (35.5%), four years (6.5%), four and half years 
(3.2%), four and three-quarter years (3.2%), five years (9.7%),  and five and half years 
(9.7%) (see Table IV-10).   
Table IV-9. Number of Years in FFA for Overall Participants (N = 62) 
Number of Years in FFA N Percent 
   
1 13 16.2 
2 16 20.0 
3 22 27.5 
4 2 2.5 
4.5 1 1.2 
4.75 1 1.2 
5 4 5.0 
5.5 3 3.8 
 
When questioned about their place of residence at the time of the experiment, 
10.0 percent of the participants responded they lived in town without a garden or 
livestock, 21.2 percent said they lived in town with a garden and/or livestock, 18.8 
percent reported to live in a rural residence without crops or livestock, 28.8 percent stated 
they lived in a rural residence with a garden and/or livestock but not for farming, and 
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Table IV-10. Number of Years in FFA by Group (N=61) 
Number of 
Years in FFA 
Treatment 1 
Group n 
Treatment 1 
Group Percent 
Treatment 2 
Group n 
Treatment 2 
Group Percent 
     
1 7 14.3 6 19.4 
2 16 32.7 0 0.0 
3 11 22.4 11 35.5 
4 0 0.0 2 6.5 
4.5 0 0.0 1 3.2 
4.75 0 0.0 1 3.2 
5 1 2.0 3 9.7 
5.5 0 0.0 3 9.7 
 
17.5 percent indicated they lived in a rural residence on a working farm (see Table IV-
11).   
Table IV-11. Place of Residence for Overall Participants (N=77) 
Place of Residence N Percent 
   
In Town—no garden/livestock 
 
8 10.0 
In Town—with garden/livestock 
 
17 21.2 
Rural Residence—no crops or livestock 
 
15 18.8 
Rural Residence—with garden and/or livestock 
 
23 28.8 
Rural Residence—on a working farm 
 
14 17.5 
 
 
In the treatment one group (n = 46), 8.2 percent stated they lived in town without a 
garden or livestock, 20.4 percent said they lived in town with a garden and/or livestock, 
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22.4 percent reported to live in a rural residence without crops or livestock, 32.7 percent 
stated they lived in a rural residence with a garden and/or livestock but not for farming, 
and 10.2 percent indicated they lived in a rural residence on a working farm (see Table 
IV-12).   
 
Table IV-12. Place of Residence for Participants by Group (N = 77) 
Place of Residence Treatment 1 
Group n 
Treatment 1 
Group Percent 
Treatment 2  
Group n 
Treatment 2  
Group Percent 
     
In Town—no 
garden/livestock 
 
4 8.2 4 12.9 
In Town—with 
garden/livestock 
 
10 20.4 7 22.6 
Rural Residence—
no crops or 
livestock 
 
11 22.4 4 12.9 
Rural Residence—
with garden and/or 
livestock 
 
16 32.7 7 22.6 
Rural Residence—
working farm 
 
5 10.2 9 29.0 
 
 
In the treatment two group (n = 31), 12.9 percent stated they lived in town without 
a garden or livestock, 22.6 percent said they lived in town with a garden and/or livestock, 
12.9 percent reported to live in a rural residence without crops or livestock, 22.6 percent 
stated they lived in a rural residence with a garden and/or livestock but not for farming, 
and 29.0 percent indicated they lived in a rural residence on a working farm (see Table 
IV-12).   
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Participant Level of Awareness Regarding Agricultural Economics 
 Participants were asked a variety of questions pertaining to their general 
awareness of agricultural economics, including agricultural economics curriculum, 
agricultural economics Career Development Events (CDEs), publications, media, and 
related career options.  Of the total participants (N = 77), 52.5 percent of the 
participants reported having no previous lessons in agricultural economics while 42.5 
percent of the participants reported having some lessons in agricultural economics 
(see Table IV-13).   
 
Table IV-13. Participation in Agricultural Economics Lessons for Overall 
Participants (N = 77) 
Lessons in Agricultural Economics N Percent 
   
Yes 34 42.5 
No 42 52.5 
No Response 1 1.25 
 
In the treatment one group (n = 46), 49.0 percent indicated no previous lessons in 
agricultural education, while 42.9 percent of the treatment one group reported having 
had lessons in agricultural economics.  One participant in the treatment one group did 
not respond to this question (see Table IV-14).  The treatment two group participants 
(n = 31) stated 58.1 percent had no prior agricultural economics lesson while 41.9 
percent of the participants reported having had lessons in agricultural economics (see 
Table IV-14).   
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Table IV-14. Participation in Agricultural Economics Lessons by Group (N = 77) 
Lessons in 
Agricultural 
Economics 
Treatment 1 
Group N 
Treatment 1 
Group Percent 
Treatment 2 
Group n 
Treatment 2 
Group Percent 
     
Yes 21 42.9 13 41.9 
No 24 49.0 18 58.1 
No Response 1 2.0 0 0.0 
 
To further determine participants’ exposure to agricultural economics, 
participants were asked if they had any experience with or exposure to the 
Department of Agricultural Economics at Oklahoma State University.  Specifically, 
participants were asked if they had visited the website for the Department of 
Agricultural Economics at OSU.  Overall, 95.0 percent of the total respondents (N = 
77) indicated they had not visited the website (see Table IV-15).  Furthermore, 91.8 
percent of the treatment one group (n = 46) and 100.0 percent of the treatment two 
group (n = 31) stated they had not visited the OSU Department of Agricultural 
Economics website (see Table IV-15). 
 
Table IV-15. Visits by Participants to the OSU Department of Agricultural 
Economics Website (N = 77) 
Visited OSU 
AG ECON 
Website 
Group 
N 
Group 
Percent 
Treatment 
1 Group n 
Treatment 
1 Group 
Percent 
Treatment 2 
Group n 
Treatment 
2 Group 
Percent 
       
Yes 1 1.2 1 2.0 0 0.0 
No 76 95.0 45 91.8 31 100.0 
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When asked if they had participated in an Agricultural Economics Career 
Development Event (CDE) at OSU, 20.0 percent of the total respondents (N = 77) 
confirmed their participation, with 18.4 percent of the treatment one group (n = 46) 
and 22.6 percent of the treatment two group (n = 31) stating they did participate in 
the CDE hosted by the OSU Department of Agricultural Economics (see Table 
IV-16). 
 
Table IV-16. Overall Participation in Agricultural Economics Career Development 
Event (N = 77)  
Participated 
in CDE Group N 
Group 
Percent 
Treatment 
1 Group n 
Treatment 
1 Group 
Percent 
Treatment 
2 Group n 
Treatment 
2 Group 
Percent 
       
Yes 16 20.0 9 18.4 7 22.6 
No 61 76.2 37 75.5 24 77.4 
 
 To measure exposure to agricultural economics related publications, 
participants were asked if they had ever used any of the Fact Sheets produced by the 
OSU Department of Agricultural Economics.  Of the total participants (N = 77), 5.0 
percent had used Fact Sheets with 91.2 percent never having used Fact Sheets (see 
Table IV-17).  Furthermore, of the participants in the treatment one group (n = 46), 
89.8 percent had never used a Fact Sheet with only 4.1 percent had used Fact Sheets 
(see Table 19).  The results were similar in the treatment two group (n = 31) with 
only 6.5 percent using the Fact Sheets and 93.5 percent never using the Fact Sheets 
(see Table IV-17).   
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Table IV-17. Participant Use of Fact Sheets (N = 77) 
Used 
Fact 
Sheet Group N 
Group 
Percent 
Treatment 
1 Group n 
Treatment 
1 Group 
Percent 
Treatment 2 
Group n 
Treatment 
2 Group 
Percent 
       
Yes 4 5.0 2 14.9 2 6.5 
No 73 91.2 44 89.8 29 93.5 
 
Participants were asked a series of questions regarding their exposure to agricultural 
economics media including agricultural economics publications and agricultural economics 
segments on statewide agricultural television programs.  When participants were asked if they 
ever sought information from publications pertaining to agricultural economics including the 
High Plains Journal, Feedstuff, Southwest Farm Press, and the Farm Journal, 54 of the total 
participants (69.2%) said they did not seek information from any of the publications (see 
Table IV-18).  Of the participants in the treatment one group only 23.4 percent sought 
information in one or more of the publications, with 68.1 percent not seeking information in 
any of the publications (see Table IV-18).  Four (8.5%) of the control participants did not 
respond to the question.  Nine (29.0%) of the participants in the treatment two group (n=31) 
reported to have sought information in one or more of the publications, while 22 (71.0%) of 
the participants had never sought information in the publications (see Table IV-18). 
Table IV-18. Sought Information from Agricultural Economics Publication(s) (N = 
77) 
Used 
Publication(s) 
Group 
N 
Group 
Percent 
Treatment 
one group 
n 
Treatment 
one group 
Percent 
Treatment 
two group 
n 
Treatment 
two group 
Percent 
       
Yes 20 25.6 11 23.4 9 29.0 
No 54 69.2 32 68.1 22 71.0 
No Response 
 
3 5.1 3 8.5 0 0.0 
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In Oklahoma, there are two agricultural television programs: SUNUP and Oklahoma 
Horizons.  Each of these television programs run segments relating to agricultural economics.  
Therefore, participants were asked if they watched any of the agricultural economics 
segments on either program.  The majority of participants (N = 77) did not watch SUNUP 
(see Table IV-19) or Oklahoma Horizons (see Table IV-20).  Four (5.1%) of the participants 
indicated watching SUNUP (see Table IV-19) and 15 of the participants (19.2%) reported 
watching Oklahoma Horizons (see Table IV-20).  Furthermore, 2.0 percent of the 
participants in the treatment one group (n = 46) reported to watch SUNUP (see Table IV-19) 
and 18.4 percent of the treatment one group participants reported watching Oklahoma 
Horizons (see Table IV-20), while 9.7 percent of the treatment two group (n = 31) reported 
watching SUNUP (see Table IV-19) and 19.4 percent of the treatment two group stated they 
had watched Oklahoma Horizons (see Table IV-20) 
 
Table IV-19. Participants Watching Agricultural Economics Segments on SUNUP 
(N = 77) 
Watched 
SUNUP Group N 
Group 
Percent 
Treatment 
1 Group n 
Treatment 
1 Percent 
Treatment 2 
Group n 
Treatment 
2 Percent 
       
Yes 4 5.0 1 2.0 3 9.7 
No 73 91.2 45 91.8 28 90.3 
 
Table IV-20. Participants Watching Agricultural Economics Segments on 
Oklahoma Horizons (N = 77) 
Watched 
Oklahoma 
Horizons Group N 
Group 
Percent 
Treatment 1 
Group n 
Treatment 1 
Percent 
Treatment 2 
Group n 
Treatment 2 
Percent 
       
Yes 15 18.8 9 18.4 6 19.4 
No 60 75.0 35 71.4 25 80.6 
No 
Response 
 
2 2.6 2 4.3 0 0.0 
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A series of Likert scale questions were asked to determine students’ knowledge 
about agricultural economics.  The questions were based on a scale of one to five, with 
one representing strongly disagree, two representing disagree, three representing unsure, 
four representing agree, and five  representing strongly agree.  These questions were 
analyzed by calculating frequencies, percentages, means, and standard deviations. 
When asked if they could correctly define agricultural economics, 13.8 percent of 
the total participants (N = 77) strongly disagreed, 11.2 percent disagreed, 23.8 percent 
were unsure, 45.0 percent agreed, and 2.5 percent strongly agreed (see Table IV-21).   
 
Table IV-21. Participants’ Ability to Correctly Define Agricultural Economics (N = 
77) 
Define 
Agricultural 
Economics Group N 
Group 
Percent 
Treatment 
1 Group n 
Treatment 
1 Group 
Percent 
Treatment 2 
Group n 
Treatment 2 
Group 
Percent 
       
Strongly 
Disagree 
 
11 13.8 6 12.2 5 16.1 
Disagree 9 11.2 5 10.2 4 12.9 
Unsure 19 23.8 14 28.6 5 16.1 
Agree 36 45.0 21 42.9 15 48.4 
Strongly 
Agree 
 
2 2.5 0 0.0 2 6.5 
 
The mean for the overall group of student participants was 3.12 with a standard 
deviation of 1.12 (see Table IV-26).  Regarding correctly defining agricultural 
economics, 12.2 percent of the treatment one group (n = 46) strongly disagreed, 10.2 
percent disagreed, 28.6 percent were unsure, and 42.9 percent agreed (see Table IV-
21).  None of the participants in the treatment one group strongly agreed (see Table 
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IV-21).  The mean for the treatment one group was 3.09 (see Table IV-27).  When 
asked the same question, 16.1 percent of the treatment two group (n = 31) strongly 
disagreed, 12.9 percent disagreed, 16.1 percent were unsure, 48.4 percent agreed, and 
6.5 percent strongly agreed (see Table IV-21).  The mean for the treatment two group 
was 3.16 (see Table IV-27). 
 Participants were asked questions regarding their level of knowledge about 
industries associated with agricultural economics.  Of the overall participants (N = 
77) had a variety of 11.2 percent strongly disagreed, 15.0 percent disagreed, 47.5 
percent were unsure, 21.2 percent agreed, and 1.2 percent strongly agreed (see Table 
IV-22).  The mean for the overall groups’ level of knowledge about industries 
associated with agricultural economics was 2.86 with a standard deviation of 0.942 
(see Table IV-26). 
Participants in the treatment one group (n = 46) responded about their level of 
knowledge about industries associated with agricultural economics, with 10.2 percent 
strongly disagreed, 16.3 percent disagreed, 53.1 percent were unsure, 12.2 percent 
agreed, and 2.0 percent strongly agreed (see Table IV-22).  The mean for the 
treatment one group was 2.78 (see Table IV-27). When asked the same question, 
participants in the treatment two group (n = 31) indicated 12.9 percent strongly 
disagreed, 12.9 percent disagreed, 38.7 percent were unsure, and 35.5 percent agreed 
(see Table IV-22).  None of the participants in the treatment two group strongly 
agreed (see Table IV-22).  The mean was 2.97 (see Table IV-27). 
 
 65 
 
Table IV-22. Participants’ Level of Knowledge Regarding Agricultural Economics 
Industries (N = 77) 
Identify 
Industries Group N 
Group 
Percent 
Treatment 
1 Group n 
Treatment 
1 Group 
Percent 
Treatment 2 
Group n 
Treatment 
2 Group 
Percent 
       
Strongly 
Disagree 
 
9 11.2 5 10.2 4 12.9 
Disagree 12 15.0 8 16.3 4 12.9 
Unsure 38 47.5 26 53.1 12 38.7 
Agree 17 21.2 6 12.2 11 35.5 
Strongly 
Agree 
 
1 1.2 1 2.0 0 0.0 
 
When asked if they could identify careers associated with agricultural economics, 
12.5 percent of the total participants (N = 77) strongly disagreed, 17.5 percent disagreed, 
30.0 percent were unsure, 35.0 percent agreed, and 1.2 percent strongly agreed (see Table 
IV-23).   
Table IV-23. Participants’ Ability to Indentify Careers Associated with 
Agricultural Economics (N = 77) 
Identify 
Careers Group N 
Group 
Percent 
Treatment 
1 Group n 
Treatment 
1 Group 
Percent 
Treatment 2 
Group n 
Treatment 2 
Group 
Percent 
       
Strongly 
Disagree 
 
10 12.5 6 12.2 4 12.9 
Disagree 14 17.5 9 18.4 5 16.1 
Unsure 24 30.0 20 40.8 4 12.9 
Agree 28 35.0 10 20.4 18 58.1 
Strongly 
Agree 
 
1 1.2 1 2.0 0 0.0 
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The mean for the overall group of participants was 2.95, with a standard deviation 
of 1.06 (see Table IV-26).  
 Regarding identifying careers associated with agricultural economics, 12.2 
percent of the treatment one group (n = 46) strongly disagreed, 18.4 percent disagreed, 
40.8 percent were unsure, and 20.4 percent agreed, and 2.0 percent strongly agreed (see 
Table IV-24).  The mean for the treatment group was 2.8 (see Table IV-27).  When asked 
the same question, 12.9 percent of the treatment two group (n = 31) strongly disagreed, 
16.1 percent disagreed, 12.9 percent were unsure, and 58.1 percent agreed (see Table IV-
23).  None of the respondents in the treatment two group strongly agreed (see Table IV-
23).  The mean for the treatment two group was 3.16 (see Table IV-27). 
Participants were asked if they made agricultural economics related decisions on a 
monthly basis.  The overall participants (N = 77) responded with 5.0 percent strongly 
agreeing, 17.5 percent agreeing, 38.8 percent were unsure, 21.2 percent disagreeing, and 
13.8 percent strongly disagreeing (see Table IV-24).  The mean was 2.78 for the overall 
participants, with a standard deviation of 1.07 (see Table IV-26).   
Regarding making agricultural economic decisions on a monthly basis, 
participants in the treatment one group (n = 46) responded with 2.0 percent strongly 
agreeing, 6.1 percent agreeing, 49.0 percent were unsure, 22.4 percent disagreeing, and 
14.3 percent strongly disagreeing (see Table IV-24).  The mean for the treatment one 
group was 2.57 (see Table IV-27).  Finally, participants in the treatment two group (n = 
31) indicated 9.7 percent strongly agreed, 35.5 percent agreed, 22.6 percent were unsure, 
19.4 percent disagreed, and 12.9 percent strongly disagreed (see Table IV-24).  The mean 
for the treatment two group was 3.1 (see Table IV-27). 
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Table IV-24. Participants’ Level of Making Agricultural Economic Decisions on a 
Monthly Basis (N = 77) 
Make 
AGECON 
Decisions Group N 
Group 
Percent 
Treatment 1 
Group n 
Treatment 1 
Group 
Percent 
Treatment 2 
Group n 
Treatment 2 
Group 
Percent 
       
Strongly 
Disagree 
 
11 12.8 7 14.3 4 12.9 
Disagree 17 21.2 11 22.4 6 22.6 
Unsure 31 38.8 24 49.0 7 22.6 
Agree 14 17.5 3 6.1 11 35.5 
Strongly 
Agree 
 
4 5.0 1 2.0 3 9.7 
 Participants were asked to indicate if they were interested in pursuing a career 
associated with agricultural economics.  The total participant (N = 77) responses 
indicated 15.0 percent strongly disagreed, 21.2 percent disagreed, 40.0 percent were 
unsure, 18.8 percent agreed, and 1.2 percent strongly agreed (see Table IV-25).  The 
mean for this question was 2.69, with a standard deviation of 1.0 (see Table IV-26).   
Table IV-25. Participants’ Interest Pursuing a Career Associated with Agricultural 
Economics (N = 77) 
AGECON 
Career 
Group N Group 
Percent 
Treatment 1 
Group n 
Treatment 1 
Group 
Percent 
Treatment 2 
Group n 
Treatment 2 
Group 
Percent 
       
Strongly 
Disagree 
 
12 15.0 6 12.2 6 19.4 
Disagree 17 21.2 10 20.4 7 22.6 
Unsure 32 40.0 21 42.9 11 35.5 
Agree 15 18.8 8 16.3 7 22.6 
Strongly 
Agree 
1 1.2 1 2.0 0 0.0 
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When asked if they were interested in pursuing a career associated with 
agricultural economics, treatment one group participants (n = 46) reported 12.2 percent 
strongly disagreed, 20.4 percent disagreed, 42.9 percent unsure, 16.3 percent agreed, and 
2.0 percent strongly agreed (see Table IV-25).  The mean for the treatment one group was 
2.79 (see Table IV-27).  Participants in the treatment two group (n = 31) stated 19.4 
percent strongly disagreed, 22.6 percent disagreed, 35.5 percent were unsure, and 22.6 
percent agreed (see Table IV-25).  None of the respondents in the treatment two group 
strongly agreed (see Table IV-25).  The mean for the treatment group two was 2.61 (see 
Table IV-27). 
 
Participants Performance on the Pre- and Post-tests 
 In order to measure the level of knowledge student participants acquired during 
the study, several techniques were used including correlations and one-way ANOVA.  
The student pre-test was correlated with the post-test to determine the relationship 
between the two instruments (see Table IV-28).  The various lessons pre- and post- test 
analysis produced the following:  introduction to agricultural economics pre- and post-
test analysis produced an r value of .097, resource use produced an r value of .638, 
marketing tools part one produced an r value of .139, marketing tools part two produced 
an r value of .301, and the use of financial statements produced an r value of .303 (see 
Table IV-28).   Trochim (2001) states a moderate or low correlation (r = < .7) will allow 
the researcher to remove the pre-test and thus, conduct a one-way ANOVA to determine 
the effect of the treatment groups on the post-test score.  All pre- and post-tests 
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demonstrated moderated to low correlations (see Table IV-28).  Therefore, a one-way 
ANOVA was conducted for each of the five post-tests. 
 
Table IV-26. Means for Overall Students’ Level of Knowledge/Interest in 
Agricultural Economics (N = 77) 
 Mean SD 
   
Knowledge about Industries Associated with 
Agricultural Economics 
 
2.86 .942 
Identify Careers Associated w/Agricultural 
Economics 
 
2.95 1.06 
Correctly Define Agricultural Economics 
 
3.12 1.12 
Make Monthly Agricultural Economic Decisions 
 
2.78 1.07 
Plan to Pursue a Career Associated with Agricultural 
Economics 
 
2.69 1.00 
 
 
Table IV-27. Means for Students’ Level of Knowledge/Interest in Agricultural 
Economics by Treatment Group (N = 77) 
 Treatment 1 Group 
Mean 
Treatment 2 
Group Mean 
   
Knowledge about Industries Associated with 
Agricultural Economics 
 
2.78 2.97 
Identify Careers Associated w/Agricultural 
Economics 
 
2.80 3.16 
Correctly Define Agricultural Economics 
 
3.09 3.16 
Make Monthly Agricultural Economic Decisions 
 
2.57 3.10 
Plan to Pursue a Career Associated with 
Agricultural Economics 
 
2.79 2.61 
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Table IV-28. Student Pre-test and Post-Test Correlations 
Pre- and Post-test Topic n r p 
    
Introduction to Agricultural 
Economics 
73 .097 .207 
Resource Use 63 .638 .000 
Marketing Tools Part One 64 .139 .136 
Marketing Tools Part Two 67 .301 .007 
Financial Statements 70 .303 .005 
 
Analysis of Post-Tests and Pre- and Post-Tests 
Ho1:  No difference exists in the level of knowledge about the introduction 
agricultural economics between the two participant groups. 
 To address null hypothesis one, student participants in both treatment groups 
(treatment one group and treatment two group) were given a post-test testing their 
knowledge about the introduction to agricultural economics.  The treatment one group 
mean score was 3.3261 with a standard deviation of .76170, and the treatment two group 
mean score was 3.0741 with a standard deviation of 1.14105 (see Table IV-29).  A one-
way ANOVA comparison of this measure revealed no significant difference in the 
participants’ knowledge after the treatment (p = .262) at an a priori determined alpha 
level of .05 (see table 32).  Effect size was calculated using eta squared (ή²).  Green, 
Salking, & Akey (2000) interpret ή² as the proportion of variance of the dependent 
variable related to factor.  Furthermore, Green et al. (2000) define ή² values of .01, .06, 
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and .14 as small, medium, and large size effects.  Therefore, the size effect (ή² = .018) for 
the introduction to agricultural economics post-test is classified as a small size effect. 
 
Table IV-29. Descriptive Statistics for Student Performance by Group on the 
Introduction to Agricultural Economics Post-Test 
 n Mean SD Minimum Maximum 
      
Treatment 1 Group 46 3.3261 .76170 2.00 4.00 
Treatment 2 Group 27 3.0741 1.14105 0.00 4.00 
Total 73 3.2329 .92076 0.00 4.00 
 
To further investigate this hypothesis, a one-way ANOVA test was conducted on 
the difference in participants’ performance between the introduction to agricultural 
economics pre- and post-tests (see Table IV-31).  An ANOVA comparison of this 
measure revealed a significant difference in the performance (p = .0000) of participants’ 
between the pre- and post-test at an a priori determined alpha level of .05 (see Table IV-
31).  Effect size was calculated using eta squared (ή² = .165), which is classified as a 
large effect size (Green, et al., 2000).  Based on this analysis, the researcher rejected the 
null hypothesis. 
 
Table IV-30. Comparative Analysis of Participant Performance on the 
Introduction to Agricultural Economics Post-test by Group  
Source SS df MS F p ή² 
       
Between Groups 1.081 1 1.081 1.279 .262 .018 
Within Groups 59.961 71 .845    
Total 61.041 72     
*p < .05 
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Table IV-31. Comparative Analysis of Participant Performance on the 
Introduction to Agricultural Economics Pre- and Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 17.510 1 17.510 14.384 .000* .165 
Within Groups 86.435 71 1.217    
Total 103.945 72     
*p < .05 
 
Ho2:  No difference exists in the level of knowledge about resource use in 
agricultural economics between the two participant groups.  
 To address null hypothesis two, student participants in both groups, 
treatment group one and treatment group two, were tested on their knowledge about 
resource use in agricultural economics using a post-test.  The treatment one group 
mean was 3.5833 with a standard deviation of 1.13074, and the treatment two group 
mean score was 4.0370 with a standard deviation of .97985 (see Table IV-32).  A 
one-way ANOVA comparison of this measure revealed no significant difference in 
participants’ knowledge about resource use in agricultural economics after the 
treatment (p = .101) at an a priori determined alpha of .05 (see Table IV-33). Effect 
size was calculated using eta squared (ή²  = .0436) which is considered to be a small 
effect size (Green, et al., 2000). 
To further investigate this hypothesis, a one-way ANOVA test was 
conducted on the difference in participants’ performance between the resource use 
in agricultural economics pre- and post-tests (see Table IV-4).  An ANOVA 
comparison of this measure revealed no significant difference in the performance (p 
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= .101) of participants’ between the pre- and post-test at an a priori determined 
alpha level of .05 (see Table IV-34).  Effect size was calculated using eta squared 
(ή² = .000), which is classified as a small effect size (Green, et al., 2000).  The null 
hypothesis was not rejected based on this analysis. 
Ho3:  No difference exists in the level of knowledge about the use of 
marketing tools part one in agricultural economics between the two 
participant groups. 
 To address null hypothesis three, student participants in both treatment group 
one and treatment group two were tested on their knowledge about marketing tools 
part one in agricultural economics.  The treatment one group mean was 3.1538 with 
a standard deviation of 1.22557, and the treatment two group mean was 3.6400 with 
a standard deviation of 1.15036 (see Table IV-35).  A one-way ANOVA comparison 
of this measure revealed no significant difference in the participants’ knowledge 
level following the treatment (p = .118) at an a priori determined alpha level of .05 
(see Table IV-36).  Effect size was calculated using eta squared (ή² = .0390) which 
is considered to be a small effect size (Green, et al., 2000).   
 
Table IV-32. Descriptive Statistics for Student Performance by Group on the 
Resource Use Post-Test 
 n Mean SD Minimum Maximum 
      
Treatment 1 Group 36 3.5833 1.13074 1.00 5.00 
Treatment 2 Group 27 4.0370 .97985 2.00 5.00 
Total 63 3.7778 1.08426 1.00 5.00 
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Table IV-33. Comparative Analysis of Participant Performance on the Resource 
Use Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 3.176 1 3.176 2.779 .101 .0436 
Within Groups 69.713 61 1.143    
Total 72.889 62     
*p < .05 
 
 
Table IV-34. Comparative Analysis of Participant Performance on the Resource 
Use Pre- and Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups .000 1 .000 .000 1.000 0.00 
Within Groups 71.556 61 1.173    
Total 71.556 62     
*p < .05 
 
To further investigate this hypothesis, a one-way ANOVA test was conducted on 
the difference in participants’ performance between the resource use in agricultural 
economics pre- and post-tests (see Table IV-37).  An ANOVA comparison of this 
measure revealed no significant difference in the performance (p = .515) of participants’ 
between the pre- and post-test at an a priori determined alpha level of .05 (see Table IV-
37).  Effect size was calculated using eta squared (ή² = .007), which is classified as a 
small effect size (Green, et al., 2000).  The null hypothesis was not rejected based on this 
analysis. 
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Table IV-35. Descriptive Statistics for Student Performance by Group on the 
Marketing Tools Part One Post-Test 
 n Mean SD Minimum Maximum 
      
Treatment 1 Group 39 3.1538 1.22557 0.00 6.00 
Treatment 2 Group 25 3.6400 1.15036 2.00 6.00 
Total 64 3.3438 1.21131 0.00 6.00 
 
 
Table IV-36. Comparative Analysis of Participant Performance on the Marketing 
Tools Part One Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 3.601 1 3.601 2.513 .118 .039 
Within Groups 88.837 62 1.433    
Total 92.438 63     
*p < .05 
 
 
Table IV-37. Comparative Analysis of Participant Performance on the Marketing 
Tools Part One Pre- and Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 1.134 1 1.134 .428 .515 .007 
Within Groups 164.304 62 2.650    
Total 165.437 63     
*p < .05 
 
Ho4:  No difference exists in the level of knowledge about the use of marketing 
tools part two in agricultural economics between the two participant groups. 
 76 
 
 To address null hypothesis four, student participants in both treatment one group 
and the treatment two group were tested on their knowledge about marketing tools part 
two in agricultural economics using a post-test after treatment.  The treatment group one 
mean score was 4.8837 with a standard deviation of 1.77562, and the treatment group 
two mean score was 5.3333 with a standard deviation of 1.60615 (see Table IV-38).  A 
one-way ANOVA comparison of this measure revealed no significant difference in the 
level of knowledge about marketing tools part two following the treatment (p = .308) at 
an a priori level of .05 (see Table IV-39).  Effect size was calculated using eta squared 
(ή² = .0160) which is considered to be a small effect size (Green, et al., 2000).   
To further investigate this hypothesis, a one-way ANOVA test was conducted on 
the difference in participants’ performance between the resource use in agricultural 
economics pre- and post-tests (see Table IV-40).  An ANOVA comparison of this 
measure revealed no significant difference in the performance (p = .433) of participants’ 
between the pre- and post-test at an a priori determined alpha level of .05 (see Table IV-
40).  Effect size was calculated using eta squared (ή² = .009), which is classified as a 
small effect size (Green, et al., 2000).  The null hypothesis was not rejected based on this 
analysis. 
Table IV-38. Descriptive Statistics for Student Performance by Group on the 
Marketing Tools Part Two Post-Test 
 n Mean SD Minimum Maximum 
      
Treatment 1 Group 43 4.8837 1.77562 1.00 8.00 
Treatment 2 Group 24 5.3333 1.60615 2.00 8.00 
Total 67 5.0448 1.71829 1.00 8.00 
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Table IV-39. Comparative Analysis of Participant Performance on the Marketing 
Tools Part Two Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 3.114 1 3.114 1.055 .308 .0160 
Within Groups 191.752 65 2.950    
Total 194.866 66     
*p < .05 
 
Ho5:  No difference exists in the level of knowledge about the use of financial 
statements in agricultural economics between the two participant groups. 
To address null hypothesis five, student participants in both treatment one group and the 
treatment two group were tested on their knowledge about the use of financial statements 
in agricultural economics using a post-test after treatment.  The treatment group one  
 
Table IV-40. Comparative Analysis of Participant Performance on the 
Introduction to Marketing Tools Part Two Pre- and Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 2.563 1 2.563 .596 .443 .009 
Within Groups 279.377 65 4.298    
Total 281.940 66     
*p < .05 
mean score was 1.4773 with a standard deviation of 1.1511, and the treatment group two 
mean score was 2.6154 with a standard deviation of 1.60192 (see Table IV-41).  A one-
way ANOVA comparison of this measure revealed a significant difference in the level of 
knowledge about marketing tools part two following the treatment (p = .001) at an a 
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priori level of .05 (see Table IV-42).  Effect size was calculated using eta squared (ή² = 
.0148) which is considered to be a small effect size (Green, et al., 2000).  The researcher 
rejected the null hypothesis based on this analysis. 
To further investigate this hypothesis, a one-way ANOVA test was conducted on 
the difference in participants’ performance between the resource use in agricultural 
economics pre- and post-tests (see Table IV-43).  An ANOVA comparison of this 
measure revealed no significant difference in the performance (p = .069) of participants’ 
between the pre- and post-test at an a priori determined alpha level of .05 (see Table IV-
43).  Effect size was calculated using eta squared (ή² = .048), which is classified as a 
small effect size (Green, et al., 2000).  Based on this analysis, the researcher failed to 
reject the null hypothesis. 
Table IV-41. Descriptive Statistics for Student Performance by Group on the 
Financial Statements Post-Test 
 n Mean SD Minimum Maximum 
      
Treatment 1 Group 44 1.4773 1.15111 0.00 4.00 
Treatment 2 Group 26 2.6154 1.60192 0.00 5.00 
Total 70 1.90000 1.43608 0.00 5.00 
 
Table IV-42. Comparative Analysis of Participant Performance on the Financial 
Statements Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 21.169 1 21.169 11.884 .001* .148 
Within Groups 121.131 68 1.781    
Total 142.300 69     
*p < .05 
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Table IV-43. Comparative Analysis of Participant Performance on the Financial 
Statements Pre- and Post-test by Group 
Source SS df MS F p ή² 
       
Between Groups 7.099 1 7.099 3.402 .069 .048 
Within Groups 141.886 68 2.087    
Total 148.986 69     
*p < .05  
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CHAPTER V 
 
 
SUMMARY, CONCLUSIONS, IMPLICATIONS, DISCUSSION, AND 
RECOMMENDATIONS 
Summary 
The purpose of this study was to measure the baseline awareness secondary 
agricultural education students have about agricultural economics.  Additionally, the 
study tested the knowledge retention selected Oklahoma secondary agricultural education 
students have about agricultural economics after completing a six class period unit using 
the Farm and Ranch Risk Management (FARRM) game curriculum.  The assumptions of 
this study were twofold: 1) secondary agricultural students in the state of Oklahoma have 
limited awareness about agricultural economics, and 2) students who were taught the 
agricultural economics curriculum in conjunction with the FARRM game would 
demonstrate greater knowledge retention than students who were taught the material by 
lecture only.   
Research Questions 
The following research questions guided this study: 
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1. What are the selected characteristics of students enrolled in secondary 
agricultural education classes in the state of Oklahoma during the 2009 – 2010 
academic school year? 
2. What level of awareness do Oklahoma secondary agricultural education 
students have about agricultural economics including agricultural economics 
curriculum, publications, media, and related career options 
3. Do secondary agricultural education students who participated in the 
agricultural economics curriculum and the FARRM game show greater 
knowledge gain than the secondary agricultural education students who 
participate the lecture only agricultural economics curriculum? 
Null Hypotheses 
 The following null hypotheses guided this study: 
Ho1:  No difference exists in the level of knowledge about the introduction 
agricultural economics between the two participant groups. 
Ho2:  No difference exists in the level of knowledge about resource use in 
agricultural economics between the two participant groups.  
Ho3:  No difference exists in the level of knowledge about the use of marketing 
tools part one in agricultural economics between the two participant groups. 
Ho4:  No difference exists in the level of knowledge about the use of marketing 
tools part two in agricultural economics between the two participant groups. 
Ho5:  No difference exists in the level of knowledge about the use of financial 
statements in agricultural economics between the two participant groups. 
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Population 
 High school students (grades 9-12) enrolled in secondary Oklahoma agricultural 
education classes served as the population for this study.  A sample was selected from 
this population.   
Sample 
The sample for this study consisted of selected secondary Oklahoma agricultural 
education classes.  This study was a collaboration between the Department of 
Agricultural Economics at Oklahoma State University and the Oklahoma Department of 
Career and Technology Education (ODCTE) Agricultural Education Department.  This 
collaboration was necessary as the ODCTE coordinates secondary agricultural education 
teaching efforts in Oklahoma.  Therefore, the participating classes were selected by the 
Oklahoma Department of Career and Technology Education (ODCTE) agricultural 
education district program specialists based on willingness of teacher participation.  
Additionally, selected schools were within a 100 mile driving distance from Oklahoma 
State University to allow the agricultural economics faculty time to commute back and 
forth from the classes.   
A solicitation email was sent in February 2010 to secondary agricultural 
education teachers within a 100 mile driving distance from the Oklahoma State 
University campus.  Initially, eight teachers responded to the email indicating interest in 
participating in the study.  Of the eight teachers, only six of the teachers could 
accommodate the time requirements for the agricultural economics curriculum.  The six 
participating teachers were contacted by the researcher via phone and email to secure 
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dates to present the agricultural economics curriculum.  One of the participating teachers 
did not respond to communications from the researcher.  Therefore, the researcher 
contacted the ODCTE to ask for assistance in recruiting another school.  A replacement 
school was secured for the study in April 2010.  Therefore, a total of six classes, three in 
the treatment one group and three in the treatment two group, agreed to be involved in the 
study.  The study was conducted in high school (grades 9-12) agricultural education 
classes at six different schools in the state of Oklahoma during the spring 2010 semester.   
The selected schools for the study were randomly assigned to the treatment one 
group or the treatment two group.  The high schools varied in student enrollment with 
school A having 126 students, school B having 489 students, school C having 96 
students, school D having 63 students, school E having 84 students, and school F having 
77 students.  It is important to note school B had the largest student enrollment.  
Therefore, this class also had the largest agricultural education class enrollment.  School 
B was the substitution school, and therefore, the researcher was limited in selection 
criteria. 
Participating classes varied in size from nine to 19 students and were comprised 
of students classified as freshmen, sophomores, juniors, and seniors in high school.  
While the courses were all agricultural education classes, the classes included agricultural 
education II, agricultural production, and animal science.  Students in the treatment one 
group were taught the agricultural economics curriculum, while students in the treatment 
two group were taught the agricultural economics curriculum and used the FARRM game 
to apply agricultural economics concepts.  The participating classes from each of the six 
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schools were divided into two groups, with three classes in the treatment one group and 
three classes in the treatment two group: 
Group 1.  The students in this group participated in a unit (six class periods) of 
agricultural economics curriculum in which the material was presented by using 
lectures only (i.e., treatment one group of students). 
Group 2
Overall, student participants had the opportunity to complete a series of five 
pre- and post-tests related to the agricultural economics curriculum topics and a 
student questions.  Because of school sanctioned activities, state testing make up 
days, student illness, and student disciplinary action, the total number of participants 
varied by lesson topic.  Overall, 77 participants completed the student questionnaire 
with 46 students in the treatment one group and 31 students in the treatment two 
group.  Of the 73 participants who completed the introduction to agricultural 
economics lesson, 46 were in the treatment one group and 27 were in the treatment 
two group.  Sixty-three participants completed the resource use in agricultural 
economics lesson with 36 students in the treatment one group and 31 students in the 
treatment two group.  Of the 64 participants who completed the marketing tools part 
one lesson, 39 were in the treatment one group and 25 were in the treatment two 
group.  The lesson over marketing tools part two had a total of 67 participants with 43 
in the treatment one group and 24 in the treatment two group.  The last lesson over 
.  The students in this group participated in a unit (six class periods) of 
agricultural economics curriculum in which the material was presented by using 
lectures and the FARRM game (i.e., treatment two group of students). 
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financial statements had 70 participants with 44 participants in the treatment one 
group and 26 participants in the treatment two group. 
Research Design 
This study utilized a quasi-experimental design with a variation of the 
nonequivalent control group design as outlined by Campbell and Stanley (1963).  A 
nonequivalent control group design is defined as “a type of experiment in which research 
participants are not randomly assigned to the experimental and control groups, and in 
which each group takes a pre-test and a post-test” (Gall, Borg, & Gall, 1996, p. 764).  .  
Therefore, intact groups (i.e., classrooms) were used and treatments were randomly 
assigned to the groups.  The treatments used included: 1) introduction of agricultural 
economics curriculum using lecture methods with PowerPoint presentations and 2) 
introduction of agricultural economics curriculum using lecture methods with PowerPoint 
presentations and the FARRM game. 
The randomly assigned classrooms completed a series of five pre- and post-
tests over the topics introduced in the agricultural economics curriculum: introduction 
to agricultural economics, resource use in agricultural economics, marketing analysis 
tools part one, marketing analysis tools part two, and the use of financial statements 
in agricultural economics. Comparisons were made between group means on each of 
the post-tests and the differences between each of the pre-test and post-test measures 
following the administration of the treatment.  These comparisons allowed the 
researcher to measure if the treatments made a significant difference in the 
performance of the student participants.  The study’s research design is illustrated in 
Figure V-1. 
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Figure V-1. Research Design Pre-test Post-test Design (Ary, et al., 1996). 
 
Treatment 
The treatment one group for this study consisted of teaching the agricultural 
economics curriculum by traditional teaching methods during the course of six class 
periods.  These teaching methods included using lecture, PowerPoint presentations, and 
handouts.  Students were administered a pre-test before each lecture.  After the 
completion of the lecture, students were given a post-test.  There was no interaction 
between the instructor and the students during the pre- and post-tests.  Therefore, neither 
formal feedback nor answers were provided to the students. 
The second treatment for this study was defined as the FARRM game.  The FARRM 
game is an interactive, computerized game developed by the faculty in the Department of 
Agricultural Economics at Oklahoma State University.  The game was developed to simulate 
the management of 620 acres of owned farmland and 620 rented (sharecrop) acres for the 
production of wheat, stocker cattle, cotton, and/or sorghum production for a period of 15 years.  
The game simulation follows a calendar year, forcing players to make economic decisions 
based on actual commodity prices, yields, and costs.  Furthermore, players must make 
decisions based on agricultural economic concepts such as the use of financial statements, 
resource use, and marketing tools as they relate to farm and ranch risk management. The 
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FARRM game maintains financial records for each player and includes information relating to 
annual prices, yields, production numbers, cost of production, and net return.  At the end of 
each simulated fiscal year, annual cash flow and net worth statements are produced for the 
player.  This allows the player to evaluate their overall farm and ranch risk management 
success.  The instruction manual for the FARRM game is provided in Appendix F. 
The agricultural economics faculty members used the agricultural economics 
curriculum in conjunction with the FARRM game to teach the treatment two group.  Students 
in the treatment two group were presented with an agricultural economics lesson.  Following 
the lesson, these students worked through a module of the FARRM game, making agricultural 
economic decisions based on the material presented in class.  Students were randomly assigned 
to groups of two to three students, depending on the size of the class.  Each group was provided 
with the same model of Dell laptop installed with the FARRM game.  Students were provided 
with approximately 20 minutes of class time to complete the modules in the FARRM program.  
Additionally, students were provided with instant feedback as they could see the impact of their 
decisions on the productivity of the simulated farm/ranch.  Moreover, the results of the game 
were posted in the classroom so student participants could compare their performance with the 
performance of their classmates.  This created an environment of competition.  The treatment 
group completed six rounds of the FARRM game, which is equivalent to approximately 15 
years of agricultural production.  These six modules were completed in conjunction with each 
of the six lesson plans.  The agricultural economics instructor was available to answer technical 
questions the students had about running the program.  However, the instructor did not assist 
students with decision making during the modules.  Table V I provides an overview of the 
treatment. 
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Table V-1. Overview of the Treatment 
Lesson 1.  Introduction to Agricultural Economics 
Traditional Lecture: 
• Define agricultural economics and discuss careers in agricultural economics 
• Determine economic decisions for farms and ranches 
• Discuss margins and diminishing marginal returns 
FARRM game: 
• Complete decisions for  years 1, 2, 3, and 4 
• Make decisions using margins and economic decision making concepts 
Lesson 2.  Resource Use Decisions 
Traditional Lecture: 
• Discuss the use of crop and livestock enterprise budgets and how to 
construct 
• Provide definitions and examples of variable and fixed costs 
• Demonstrate the importance of enterprise budgets as management tools 
FARRM game: 
• Complete decisions for years 5,6, and 7 
• Apply concepts by making decisions using enterprise budgets and evaluate 
fixed/variable costs 
Lesson 3.  Marketing Risk Management Tools—Part One 
Traditional Lecture: 
• Identify price risk management tools to enhance market prices 
• Determine local cash price and cash price received 
FARRM game: 
• Complete decisions for years 8, 9, and 10 
• Use price risk management tools to enhance prices for higher profits  
Lesson 4.  Marketing Risk Management Tools—Part Two 
Traditional Lecture: 
• Identify price risk management tools 
• Use basis to determine the expected price 
• Determine cash price received and the net price 
FARRM game: 
• Complete decisions for years 11, 12, and 13 
• Calculate cash price received, net price received, and expected price using 
the basis 
Lesson 5.  Financial Statements 
Traditional Lecture:  
• Define assets, liabilities, and net worth 
• Discuss the use of balance sheets and cash flow statements 
FARRM game: 
• Complete decisions for years 14 and 15 
• Determine assets, liabilities, and net worth of group’s farm using statements 
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Data collection occurred during the spring 2010 semester.  Prior to the study, 
students were provided with participant information sheets as well as consent forms (see 
Appendix A).  The agricultural education teacher for each classroom also provided an 
assent letter to the parents of each student as well as a description of the study (see 
Appendix A).  Furthermore, each school’s principal signed a consent form to allow the 
class to participate in the agricultural economics curriculum and research study (see 
Appendix A).   
The agricultural economics faculty members spent a class period administering a 
student questionnaire to gather descriptive information about the participants (Appendix 
F).  This questionnaire was administered before the agricultural economics curriculum 
unit began. All participants were assigned a random code and were asked to write their 
code on the questionnaire as well as each pre- and post-test.  This protected the identity 
of each participant.  Codes were kept by the agricultural education instructor and 
destroyed at the end of the research study.  The pre- and post-test scores were only 
available to the researcher.  Therefore, none of the test scores affected the grades of the 
participants. 
A series of five pre-tests and post-tests were developed and given in conjunction 
with the five basic concepts presented in the agricultural economics curriculum unit: 
introduction to agricultural economics, resource use, marketing tools part one, marketing 
tools part two, and financial statements. Students were given the pre-test before the 
lesson began and completed the post-test after the lesson ended.  All tests were a series of 
multiple-choice questions with only one correct answer.  The number of test questions 
ranged from four to eight test questions.  The instruments are provided in Appendix E.  
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Data Analysis 
Selected characteristics of student participants were calculated and summarized 
using frequencies, percentages, means, and standard deviations.  Each lesson’s pre-test 
was correlated with the post-test to determine the relationship between the two 
instruments.  Furthermore, to measure the level of knowledge student participants 
acquired during the study, a one-way ANOVA test was run on all five post-tests as well 
as the difference between the five pre- and post-tests.  
The Statistical Package for the Social Sciences version 16 was utilized to 
complete all of the study’s statistical analysis. 
Results 
 The student pre-treatment questionnaire revealed the majority of participants were 
male (58.8%).  Additionally, all participants were enrolled in a high school agricultural 
education class and were classified as freshmen (28.8%), sophomores (20.0%), juniors 
(25.0%), seniors (22.5%).  The majority (65.1%) of participants reported living in rural 
residences.  
Participants had been enrolled in agricultural education classes for an average of 
2.74 years with 77.5 percent of the students having taken agricultural education classes 
for three years or less.  The participants had a strong tie to FFA as 77.5 percent of the 
participants reported involvement with the FFA chapter; however, it should be noted 
student participant involvement in FFA should have been 100 percent as Oklahoma FFA 
reports 100 percent membership (Short, 2010).    
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The student questionnaire also reported findings relating to participants’ level of 
awareness about agricultural economics.  The findings were specifically related to 
participants’ exposure to agricultural economics curriculum, publications, media, and 
related career options.  Less than half (42.5%) of the participants had prior experience 
with lessons in agricultural economics.  Therefore, it was not surprising that almost half 
(48.8%) of the participants strongly disagreed, disagreed, or were unsure if they could 
correctly define agricultural economics.   
The majority of participants did not report prior uses of external sources such as 
websites, journal publications, or television segments to gain more information about 
agricultural economics.  It is important to note only one participant (1.2%) had visited the 
OSU Department of Agricultural Economics website.  Furthermore, participants reported 
limited use of Fact Sheets related to agricultural economics with only four participants 
(5%) reporting the use of Fact Sheets, while only 20 participants (25.6%) had sought 
information from agricultural economics publications such as the High Plains Journal, 
Feedstuff, Southwest Farm Press, and the Farm Journal.  Additionally, participants 
indicated limited viewing of agricultural economics segments on Oklahoma-based 
agricultural programs such as SUNUP and Oklahoma Horizons, with just four 
participants (5.0%) stating they had watched SUNUP and 15 participants (18.8%) stating 
they had watched Oklahoma Horizons. 
A series of Likert scale questions were asked to determine students’ knowledge 
about agricultural economics.  The questions were based on a scale of one to five, with 
one representing strongly disagree, two representing disagree, three representing unsure, 
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four representing agree, and five  representing strongly agree.  These questions were 
analyzed by calculating frequencies, percentages, means, and standard deviations. 
Overall, participants indicated limited knowledge and interest about industries and 
careers related to agricultural economics.  When asked if they could identify industries 
associated with agricultural economics, the mean for the overall group level of 
knowledge about industries associated with agricultural economics was 2.86.   
Consequently, a mean of 3.16 was calculated regarding the participants’ ability to 
identify careers associated with agricultural economics with more than a quarter of the 
participants (40.8%) unsure if they could identify careers associated with agricultural 
economics, while 30.6 percent of the participants disagreed or strongly disagreed.  
Participants were asked if they made agricultural economics related decisions on a 
monthly basis.  The overall participants (N = 77) mean was 2.78 responded with 5.0 
percent strongly agreeing, 17.5 percent agreeing, with 38.8 percent were unsure, 21.2 
percent disagreeing, and 13.8 percent strongly disagreeing.  Finally, it was determined 
students participants were not interested in pursuing a career in agricultural economics.  
When asked if they were interested in pursuing a career associated with agricultural 
economics, a mean of 2.69 was calculated with 77.3 percent of the participants unsure, 
disagreed, or strongly disagreed. 
 To measure the level of knowledge student participants acquired during the study, 
several techniques were used including correlations and one-way ANOVA.  The student 
pre-test was correlated with the post-test to determine the relationship between the two 
instruments.  The various lessons pre- and post- test analysis produced the following:  
introduction to agricultural economics pre- and post-test analysis produced an r value of 
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.097, resource use produced an r value of .638, marketing tools part one produced an r 
value of .139, marketing tools part two produced an r value of .301, and the use of 
financial statements produced an r value of .303.  Trochim (2001) states a moderate or 
low correlation (r = < .7) will allow the researcher to remove the pre-test and thus, 
conduct a one-way ANOVA to determine the effect of the treatment groups on the post-
test score.  All pre- and post-tests demonstrated moderated to low correlations.  
Therefore, a one-way ANOVA was conducted for each of the five post-tests. 
 Only two of the five null hypotheses, regarding the introduction to agricultural 
lesson and the use of financial statements, were rejected based on the data analysis (p = 
.0000; p = .001).  However, the none of the other three hypotheses related to the students’ 
post-test scores of the difference between the pre- and post-test scores were rejected 
based on the data analysis.  In these instances, no significant differences (p < .05) were 
found between the two treatment groups.  Effect size was calculated using eta squared.  
Accordingly, a large effect size (ή² = .165) was revealed for the introduction to 
agricultural economics pre- and post-tests (Green, Salking, & Akey, 2000).  However, all 
other lesson areas revealed small effect sizes, including resource use (ή²  = .0436; ή² = 
.000), marketing analysis tools part one (ή² = .0390; ή² = .007), marketing analysis tools 
part two (ή² = .016; ή² = .009), and financial statements (ή² = .148; ή² = .048) (Green, 
Salking, & Akey, 2000). 
Conclusions 
 The analysis of data regarding each of the study’s research questions formed the 
basis for the following conclusions: 
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1. What are the selected characteristics of students enrolled in secondary 
agricultural education classes in the state of Oklahoma during the 2009 – 2010 
academic school year? 
Concerning research question one, this study found that the student participants 
were mostly male.  All participants were classified as high school students (grades 9-12).  
Additionally, the majority of participants reported being enrolled in agricultural 
education classes for three or less years, and the majority of participants were members 
of FFA. 
2. What level of awareness do Oklahoma secondary agricultural education 
students have about agricultural economics including agricultural economics 
curriculum, publications, media, and related career options? 
Concerning question two, student participants reported mid to low levels of 
awareness about agricultural economics.  These results could be a result of lack of 
student exposure to agricultural economics and is supported by the research conducted by 
Robinson, Krysher, Haynes, and Edwards (in press) that reported student teachers spent 
the least amount of time on topics related to agribusiness and marketing.  Additionally, 
only half of the student participants could correctly define agricultural economics.  
Students did not seek sources of information about agricultural economics from 
publications, Fact Sheets, and television.  Additionally, only one participant had visited 
the OSU Department of Agricultural Economics website and only 16 participants (20%) 
had participated in an agricultural economics Career Development Event.  Finally, 
students reported mid to low levels of knowledge about industries and careers related to 
agricultural economics.  This finding is consistent with the study conducted by Fritz, 
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Husmann, Rees, Stowell, and Powell (2007) who found students had a lack of awareness 
of agricultural majors and career options.  It is not surprising, therefore, that student 
participants’ level of interest in pursuing a career associated with agricultural economics 
was low.   
3. Do secondary agricultural education students who participated in the 
agricultural economics curriculum and the FARRM game show greater 
knowledge gain than the secondary agricultural education students who 
participate the lecture only agricultural economics curriculum? 
Concerning question three, this study found only two significant difference s(p < 
.05) in the effect of the treatment on the students’ performance during the pre- and post-
tests.  The students’ performance between the pre- and post-test for the lesson on the 
introduction to agricultural economics was found to be significant (p = .000) as well as 
the students’ performance on the post-test for the lesson on financial statements (p = 
.001).  However, the treatments did not make any significant difference on any of the 
other lesson pre- and post-tests including resource use (p = .101; p = 1.00), marketing 
analysis tools part one (p = .118; p = .515), and marketing analysis tools part two (p = 
.308; p = .443). 
In conclusion, analysis of the data resulted in the researcher rejecting two of the 
null hypotheses related the introduction to agricultural economics and the use of financial 
statements.  Three of the null hypotheses regarding resource use, marketing analysis tools 
part one, and marketing analysis tools part two, were not rejected based on the analyses. 
Therefore, the FARRM game made difference in two of the lesson topics (i.e., 
introduction to agricultural economics and the use of financial statements).  However, the 
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game did not make an impact on the other three lesson topics (resource use, marketing 
analysis tools part one, and marketing analysis tools part two).  These results support the 
research of Randel, Morris, Wetzel, and Whitehill (1992) who conducted a meta-analysis 
of 68 studies that compared student performances when using games as instructional 
methods with classmates learning from traditional instruction methods.  Of the 68 studies, 
38 of the studies reported no advantage in student performance for the students taught 
using the games.   
Additionally, the FARRM game can be classified as a simulation game.  
Cherryholmes (1966) studied simulation games and postulated that simulations games did 
not reinforce the specific knowledge the games were designed to teach.  Instead, these 
games often focused on and reinforced problem-solving skills.  Therefore, the FARRM 
game might have emphasized the development of problem-solving skills instead of 
agricultural economic concepts. 
Recommendations 
 This study provides baseline information for future research.  Therefore, future 
investigations should be conducted with Oklahoma secondary agricultural education 
programs to determine the effectiveness of the agricultural economics curriculum and the 
FARRM game.  Future researchers should attempt to recruit classes that will provide an 
even distribution of freshmen, sophomore, junior, and senior students in both the 
treatment one group and the treatment two group.  Furthermore, research should be 
conducted to determine what age level or grade classification is most appropriate for this 
Recommendations for Research 
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curriculum unit.  For example, students classified as juniors and seniors may be a more 
appropriate group than freshmen or sophomores for this curriculum because they are 
more mature or they have had more classes and richer personal experiences to apply to 
the curriculum. 
The student questionnaire, administered before both treatments, provided 
descriptive characteristics about the student participants.  However, the additional 
questions should be added to the questionnaire regarding participants’ age, self reported 
GPA, ACT score, and ethnicity.  This information will help to provide a richer, more 
accurate description of the student participants.  
Special consideration should be given to the development of the curriculum unit.  
While the lessons on the introduction to agricultural economics and the financial 
statements provided the only significant (p < .05) findings in this study, further 
curriculum development should be conducted to meet the needs of the students.  
Additional attention should be given to further curriculum development regarding 
resource use in agricultural economics and the use of marketing analysis tools parts one 
and two, as these three areas did not prove to be significant.   
Because the FARRM game was originally designed for adult education, it should 
be evaluated by a panel of experts.  This panel should consist of higher education faculty 
members in agricultural education, district agricultural education specialists from the 
Oklahoma Department of Career and Technology Education, and current Oklahoma 
secondary agricultural education teachers.  The game should be evaluated to ensure all 
the concepts from the agricultural economics curriculum unit are reinforced.  
Additionally, a focus group of Oklahoma secondary agricultural education students 
 98 
 
should discuss the use of the FARRM game in conjunction with the curriculum.  This 
group could provide recommendations for improving the game including ease of use, 
new technology (i.e., videos or web-based updates), and the addition of new game 
functions.   
Six class days were used to administer the agricultural economics curriculum unit. 
Based on informal communication with the agricultural economics faculty members and 
the student participants, the time frame for the curriculum unit should be re-evaluated.  
Specifically, researchers should consider lengthening the curriculum unit.  Students 
informally reported feeling rushed and lost because the allotted class time did not allow 
the agricultural economics faculty members to expand on topics.  Therefore, future 
research should consider using two class periods to cover each topic, for a total of ten 
class periods.  Future research should also analyze the amount of time allocated for 
students to play the game.  Additional time could be allotted to allow to students to make 
more informed decisions.  Moreover, future studies should implement the curriculum 
during consecutive class days.  By offering the lessons consecutively, students will be 
able to make connections between the lessons without being introduced to topics outside 
of the field of agricultural economics. 
Moreover, this study should not be conducted in the spring because of student 
mortality.  According to Robinson, Krysher, Haynes, & Edwards (in press) the spring 
semester is a busy time of year in Oklahoma.  Activities such as FFA convention, state 
FFA interscholastics, CDEs, and state livestock exposition all occur during the spring 
semester (Robinson, et al., in press).  While the spring semester is congested or 
overloaded with FFA activities, the student participants in this study missed days of the 
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agricultural economics curriculum unit because of sporting events (i.e. baseball), illness, 
make-up days for state testing, and suspension from school.  Therefore, conducting this 
study in the fall semester might help alleviate the absence of participants. 
It is not feasible for faculty members from the OSU Department of Agricultural 
Economics to serve as instructors for this curriculum unit in multiple Oklahoma 
secondary agricultural education programs.  Therefore, secondary agricultural educators 
should receive training on how to implement the agricultural economics curriculum.  
Training workshops (i.e., continuing education or in-service workshops) could be 
coordinated through the OSU Department of Agricultural Education, Communications, 
and Leadership or the Oklahoma Department of Career and Technology Education 
agricultural education department.  Additionally, training might be provided to student 
teachers.  This would allow student teacher the opportunity to learn more about 
agricultural economics while potentially training future teachers to implement the 
agricultural economics curriculum.  Providing yearly training for secondary agricultural 
educators and student teachers would allow the incorporation of the agricultural 
economics curriculum into multiple Oklahoma secondary agricultural education 
programs.   
Finally, future research regarding the implementation of the agricultural 
economics curriculum and the FARRM game should incorporate the collection of 
qualitative data.  Specifically, qualitative data should be conducted following the 
agricultural economics curriculum unit.  As series of qualitative questions should ask 
student participants about their experiences with the FARRM game and what they 
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learned from the agricultural economics curriculum.  This would provide rich, insightful 
data to be included in the study.   
 Secondary agricultural educators should consider the use of games in conjunction 
with the curriculum.  Although no significant differences were detected for three of the 
study’s null hypotheses, the researcher did informally observe more student engagement 
in the treatment two group, or the classes using the FARRM game in conjunction with the 
agricultural economics curriculum.  During study, the student participants in the 
treatment two group asked more questions and contributed more to class discussion than 
the students in the treatment one group, or the classes using the agricultural economics 
curriculum only.  This supports the literature by (Koonts, et al., 1995) who noticed more 
engagement by students when playing the Packer Feeder game.   
Recommendations for Practice 
The researcher informally observed student participants in treatment group two 
embracing the environment of competition as they consistently evaluated their 
performance during the FARRM game to the performance of their peers.  This supports 
the research of McDonald & Hannafin (2003) who postulated the greatest educational 
benefit of games is the increase in student motivation and improvement in the students’ 
attitudes towards learning. 
Additionally, the researcher informally witnessed a level of excitement when 
student participants in treatment group two were allotted time to use the computers to 
play the FARRM game.  Perhaps this is because these students are classified as 
millennials and crave the use of technology in conjunction with traditional curriculum 
(Prensky, 2001).  Moreover, Lenhart, et al. (2005) report 81 percent of teen internet users 
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play online games.  Therefore, the FARRM curriculum works to “build a bridge between 
the technological world millennials live in and the classrooms we expect them to learn in 
(Considine, Horton, & Moorman, 2009).  
 Teacher educators should build curriculum that employs the Kolb’s experiential 
learning cycle.  The use of financial statements in agricultural economics was a lesson 
plan area that proved to be significant (p < .001).  However, it is important to note that 
the student participants who played the FARRM game had to repeatedly use financial 
statements to make decisions during the game.  Therefore, these students relied on their 
previous experiences to continually improve their performance on the FARRM game.  By 
having continual hands-on experience with financial statements, students in the treatment 
two group were able to better understand the concepts presented in the financial 
statements lesson.  Research by Sardone & Devlin-Scherer (2010) advocated experiential 
learning by employing games because games encourage students to think, care, and react 
to real world situations.  Additionally, games can prepare students to think critically and 
innovatively. 
The results of this study should be shared with practicing secondary agricultural 
education teachers.  Professional development opportunities should be provided to allow 
secondary agricultural educators to learn more agricultural economics and the agricultural 
economics curriculum.  Warnik, Thompson, & Gummer (2007) conducted a study that 
found curriculum development for agricultural educators was a problem, primarily 
because the educators did not have the time to develop it nor did they have the resources 
to buy it.  Therefore, collaboration between the agricultural economics faculty and 
secondary agricultural educators could be a win-win situation. 
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Implications and Discussion 
 The data collected during this study detected significant difference in the 
introduction to agricultural economics (p < .000) and the use of financial statements in 
agricultural economics (p < .001).  Although, no significant difference was detected for 
the study’s null hypotheses regarding resource use, marketing analysis tools part one, and 
marketing analysis tools part two, the researcher did informally observe more student 
engagement by participants in treatment group two (group with the FARRM game).  
These results support the value of the use of the FARRM game in conjunction with the 
agricultural economics curriculum as endorsed by other researchers and scholars (Dixit, 
2005; Leonard, 1995; Cooper, 2007; Sardon & Devlin-Scherer, 2010; Leigh, 2003/2004; 
McDonald & Hannafin, 2003; Reiley, Urbancic, & Walker, 2008; kulik & kulik, 1991; 
Hogle, 1996; Stewart, Marsh, Kingwell, Pannell, Abadi, & Schilizzi, 2000; Koontz, Peel, 
Trapp, & Ward, 1995).   
 In addition, this study also supports the findings of Hammer (2000) whose study 
determined student learning significantly increased when students had an experiential 
learning experience in addition to traditional lecture presentation of course material.  The 
experiential learning cycle was employed by student participants during the decision 
making process of the FARRM game.  For example, the student had a concrete 
experience when beginning the agricultural economics curriculum and the FARRM 
game.  During this first step, the student was introduced to new concepts and materials.  
For example, the student was introduced to the concept of a call option.  The second step, 
reflective observation, was demonstrated when the student began to digest the 
information they had been presented about call options by reviewing the information and 
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potentially asking questions.  Next, the student organized the concepts about call options 
by thinking about the advantages and disadvantage of using a call option during the 
FARRM game.  This process constitutes abstract conceptualization.  Finally, based on the 
student’s hypotheses about call options, the student decided whether or not to employ a 
call option during the FARRM game.  This constitutes the final step of active 
experimentation.  It is important to note, by employing a call option the student may have 
increased or decreased their success in the FARRM game.  Based on this observation, the 
experiential learning cycle began again as the student used this experience to continue 
playing throughout the game.  The use of experiential learning supports the research of 
other scholars (Kolb, 1984; Rhyker, Tudor, Wiegand, Kingman, & Morrish, 2006; 
Svinicki & Dixon, 1987; Roberts, 2006; Kolb, Boyatzis, & Mainemelis, 1999). 
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